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THE SST AS A BOMBER —BETTER THAN AMSA?

Unquestionably yes, says Technical Editor J. S. Butz, Jr. A fanjet-powered military version of
the Boeing supersonic transport, shown in artist's conception above, being refueled by a
Lockheed C-5 tanker, would make an excellent, versatile, long-range bomber, in many ways

superior to the AMSA, capable of penetrating any known or conceivable defense net.

See Page 36



There’s a little bit of chicken in all of us.

P — One big trouble with being chicken is that you can wind up with nothing
o S‘:”. Eh\l much to crow about.
A Consider, for example, the job of picking a computer. |

If you back off from the computer you honestly think is best and pick

another one just because it's ‘*safe', you're not doing yourself

(or us) any good.

(-] . So get plenty of facts, then base your decision on them.
- Find out which new-generation computers have been selling .

« and why . . . and if you now have an older computer, which new

models make conversion easiest.

Find out who has the best record for delivering both software

_ and hardware on time.

Find out who has the widest choice of rental and purchase

plans, and how this can save you money.

; Find out who is best equipped to provide computer
speed and capacity for both today's needs . . .

I i and tomorrow's.

Get all the facts, then be hard-nosed
about your decision.

Don't be chicken ...
be right.

i
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For the Bell System '
and for the Armed Forces
communications readiness
means...

» Working with the military in the research, development
and construction of defense communications networks.

» Supplying high-priority private line service to help detect
enemy action, and to alert and dispatch retaliatory forces.

» Developing electronic switching systems for
faster communications service.

» Planning communications facilities to avoid or bypass
known target areas,

» Hardening facilities to withstand greater pressures.
» Dispersing Long Distance operating centers.

* Meeting any contingency to strengthen
defense communications.

The Bell System accepts all of these responsibilities,
dedicated, as we are,

to the prineiple that in communications,

defense of the nation comes first,

AT& Bell S stem
American Inphnne & Telegraph
and Associated Companies




The CL 84 has demonstrated
pick-up from the ground.

Now we've proved it can
be done from open water

The Canadair CL-84 will lift three men at one time. It has space
enough for three litters plus ten seats and other combinations are
easily achieved. It has more than five hours mission endurance, can
loiter for long periods safely out of range, ready to move in to a
strike zone at up to 325 knots (takes as little as nine minutes from
50 miles away). The CL-84 has high temperature, high altitude
capabilitiecs—for example, 6000 feet and 95°—and a hover ceiling
well above 10,000 feet, with a high descent rate and angle. The
CL-84 achieves a stable hover attitude, picks up its quarry, and
returns to base or hospital even where there is no airfield.

From land and water the Canadair CL-84 offers a new rescue
capability, combined with high speed, high altitude, V/STOL

performance. CANADAIR

LIMITED MONTREAL
A SUBSIDIARY OF GENERAL DYNAMICS







Can a machine be taught to think?

Dr. Carne and the engineers of our Advanced Concepts
department are attempting to answer this problem with an
unqualified “‘yes.”

Today's “‘thinking machines' — digital and analog computers
— have been successfully programmed to take giant steps
beyond their present capabilities as memory banks and simple
automatic controllers. Computer researchers are teaching the
electronic brains to perform certain basic humanistic intellec-
tual functions, such as making plans, setting up hypotheses,
recognizing analogies and actually executing decisions based
upon logical choices.

Science fiction?

Mot at all. At LTV Electrosystems, these computer techniques
are being used today in special purpose electronic systems —
reducing to seconds the time required to analyze data collected
by multi-sensor systems and to initiate action based on data
analysis. Dr. Carne (a pioneer in computer design and usage)
and Greenville Division researchers are creating new-genera-

Dr. E. B. Carne,
author of “Artificial

" Intelligence
Techniques™;
Assistant General
Manager—Systems,
Greanville Division,
LTV Electrosystems.

ARTIFIGIAL
INTELLIGENGE

HE WROTE THE BOOK

tion technigues in @ multi-million dollar program to extend
artificial intelligence in tomorrow's systems.

This is part of the surge of excitement at Electrosystems,
where systems are a blend of basic research and practical
application, in ground-based satellite tracking systems, air-
borne missile-tracking systems, ground and air-based com-
mand and control systems, and multi-sensor surveillance and
reconnaissance systems.

The work of Dr. Carne and the Greenville Division is one phase
of the total LTV Electrosystems capability. At its Garland Divi-
sion and its subsidiary company, Continental Electronics,
equally exciting projects are contributing to the surge of
Electrosystems. Technical excellence, fast reaction, cost con-
trol, new ideas and applications — all good reasons for
bringing your special mission problems to LTV Electrosystems,
where mission concepts are translated into mission-tested
electronic systems.

LTV Electrosystems, Inc. / P.O. Box 1056  Greenville, Texas
75401 / A Subsidiary of Ling-Temco-Vought, Inc.

ETV ELECTROSYSTEMS, INC.
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Détente Versus Vielnam f AN EDITORIAL BY CLAUDE WITZE

President Johnson says he wants to end the cold war, that when he
djs@Fn-:r.-s‘mth Russia he does so “quietly and with courtesy.” Mean-
while, it is Russian weapons we face in the air war in Vietnam.

Would the S5T Be a Better Bomber Than KMS&'?;BY 1.5 BUTZ, TR

With only slight modiﬁmﬁaumththe Boeing version of the $5T would
mnk]t.']ﬂt]!; er;izm lent bomber with as good a range as that of the later
mode]l B-52s,

The American 55T: Ready and Waih'ngf BY EDGAR E. ULSAMER

Every day’s delay in the decision to proceed with prototype construc-
tion of the American 55T puts the US that mm.-la more behind the
Anglo-French and Soviet programs. But the White House is silent.

The Air War in Vietnam f AN AF/SD PHOTO FEATURE
In between their bombing missions in the South and North, Air Force
pilots and crews devote many hours to helping the Vietnamese people.
The Liberal Challenge in the Military Profession
BY LT. COL. WILLIAM E. SIMONS, USAF
Despite the assertion that the military is too rigid to cope with change,
it has many “liberals” in its ranks as capable of eoping with political
and technological subtleties as DoD and State Department civilians,
How a Nuclear Nonproliferation Treaty Could Work
BY LT. GEN. HAROLD €. DONNELLY, USAF

In the continuing discussion on the viability of a nuclear nonprolif-
eration ln‘ﬂ:{f Ceneral Donnelly argues the value of international
agreements it adequately policed.
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Speaking of Space f BY WILLIAM LEAVITT
No major cutbacks in the US space effort are {-1{10{-&-{1. even thoush
the President bypassed the subject in the State of the Union message.

“Kelly” Johnson: A Worried Planner f BY EDGAHR E. ULSAMER

Lockheed's designer of the U-2 and YF-12A says the main trouble
with US technological policy is o shortage of fertile R&D projects.

Space as a Pacesetter for thlmn]ngy; BY KARL G. HARR, TR,
If we look at the US space effort as the spearhead of our technologi-
eal advance, we will recognize its contributions to national progress
in an age when technological lag can cost any nation dearly.

Nuclear Power: Clean and Abundant Energy for a
Space-Age Wnrld)"!i‘r DH. GLENN T. SEABORG
The AEC Chairman reports on prospects for the nonmilitary use of

nuclear Ipuwcr to meet the huge encrgy requirements of an expand-
ing world population.

59
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Canada’s Military Unification—Greater Efficiency or Chaos?
BY AIR VICE MARSHAL ROBERT A. CAMEROX, RCAF (RET.)
By proceeding with undue haste to amalgamate Canada’s armed
farces, perhaps to further his own political ambitions, Canadian Min-
ister of Defense Paul Hellyer has undermined morale and weakened
the combat forces, says this distinguished Canadian military leader,
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An FEditorial

Détente Versus Vietnam

By Claude Witze

SENIOR EDITOR, AIR FORCE/SPACE DIGEST

N HIS State of the Union message President John-
I son said he intends to pursue the Great Society,

détente with the Communists, and the war in Viet-
nam. He discussed them in that order, which at least
suggests that he places them in that order of political
priority.

It is not within our area of editorial competence or
necessity to comment on programs Lo help the under-
privileged, combat crime, or control air pollution. We
are aware that the aerospace industry, pioneer in sys-
tems management, harbors an impressive capability to
deal with many of these problems. A start has been
made. Also, we are convinced that technological
progress, so much of it centered in the military and
space efforts, holds great promise for the improvement
of our society.

The President told Congress, “We are in the midst
of a great transition from narrow nationalism to inter-
national partnership; from the harsh spirit of the cold
war to the hopeful spirit of common humanity on a
troubled and threatened planet.” Then he offered evi-
dence in support of this thesis.

He said that in Europe, where NATO has spent a
vear in turmoil that must bring silent cheers in Mos-
cow, we “look forward to the ime when greater se-
curity can be achieved through measures of arms con-
trol and disarmament. . . .

“We are shaping a new future of enlarged partner-
ship in nuclear affairs, in economic and technical eo-
operation, in political consultation, and in working
together with the governments of Eastern Europe and
the Soviet Union.”

He continued:

“Our relations with the Soviet Union and Eastern
Europe are [also] in transition. We have avoided both
the acts and rhetoric of the cold war. When we have
differed with the Soviet Union, we have tried to differ
quietly and with courtesy. Our objective is not to con-
tinue the cold war, but to end it.”

The President then cited the United Nations® agree-
ment on the peaceful uses of outer space; the pact to
open direct air Hights to Russia; the removal of 400
items from export control; the Export-Import Bank’s
new freedom to extend credit behind the Iron Cur-
tain; the renewed cultural agreement with Russia;
the upgrading of our legations in Bulgaria and Hun-
gary; and, finally, the effort to increase US contacts
with Eastern European countries.

He beseeched Congress to support this program,
for example, by passing an East-West Trade Bill and
approving a new consular convention with the Soviet
Union.

When he turned to the war in Vietmam, the Presi-

dent predicted only “more cost, more loss, more ago-
ny.” Present policies will be continued. The State of
the Union message did not reflect the sense of urgency
about the war that so many of us read in the election
returns last November, The reason could be that there
is a definite conHlict between Mr. Johnson's attitude
toward the cold war and its relationship to Vietnam
and the course being pursued by Russia.

In the current issue of The Reporter magazine, Al-
bert Parry, a highly respected expert on Russia, has
detailed some facts on the magnitude of what he calls
“the growing Russian presence in Vietnam.”

Moscow is stepping up its aid to Hanoi, he writes,
and our failure to interfere with traffic into Haiphong
is a major factor in the support of North Vietnam's
aggression. Red China is not the important supplier
of war materiel. The Soviets claim “a larger share of
this sea traffic. . . . Last August . . . more than half of
all the ships then entering Haiphong were of Soviet
registry.”

The biggest port on the Black Sea is Odessa, and
the Russians brag that its busiest route is the one lead-
ing to North Vietnam. Soviet sailors, the Russians say,
are proud of their duty to deliver goods that “help
the Vietnamese in their struggle against the American
aggressors.” Vladivostok is another important sailing
point. Soviet seamen returning to that city find en-
thralled audiences where, Radio Moscow says, they
“unmask US crimes for the working people.”

It is no secret that SAM missiles and MIG-21 air-
craft are not the only tools of war involved in this
traffic. Mr. Parry says that in 1965 "North Vietnam
received from the Soviet Union arms and military
equipment worth half a billion rubles [$555 million].
The list included rocket installations and conventional
antiaircraft guns, MIGs and other planes, and tanks,
coastal artillery, and small warships.”

Our reconmaissance planes over Haiphong see all of
this equipment being unloaded, and our pilots on bomb-
ing missions can testify to its lethality. There is no
accurate estimate of the number of Soviet officers and
soldiers on the scene. It must be substantial to ensure
the operation of more than 5,000 antiaircraft guns and
twenty-five to thirty SAM batteries.

If Mr. Johnson's objective is to end the cold war, and
that is what he said in the State of the Union message,
it follows that there is a requirement for some prac-
tical response from Moscow. The President maintains
that when we differ with the Russians we do it “quiet-
ly and with courtesy.”

American pilots can testify that the Soviet response
is heavy flak—the heaviest in the history of air war-
fare—and that it is neither quiet nor courteous.—Exn
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Here come

First one . .. then another ... and suddenly a sky
full... as the Corsairs streak in, close to the deck
. .. under radar and SAMSs.

On ground hugging runs at over 500 knots, the A-7
Corsair can accurately deliver 15000 pounds of
armament payload ... twice that of any existing light
attack jet aircraft in its class and at twice the
distance.

the corsairs

The A-T can be over troops for hours, ready for
instant and devastating close support.
When jumped in its environment, the highly maneu-
verable Corsair is more than capable of taking care
of itself.. . agile...rugged...this is the A-7 Corsair Il
. being delivered to the U.5. Navy ...on order
for the LS. Air Force . . . now in quantity produc-
tion by the Viought Aeronautics Division.
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SCIENCE. “"SCOPE

Practical benefits to mankind from space technology are being dramatically
demonstrated by the first Applications Technology Satellite (ATS-1), launched
December 6 by NASA. Huge satellite, built by Hughes, includes a dozen scien-
tific experiments in its 775-pound payload. 1Its "spin-scan' camera developed
by Santa Barbara Research Center (a Hughes subsidiary), is returning high-
resolution photos of the cloud cover over vast reaches of the Pacific and
North and South America. Sent back to earth every 22 minutes, they herald a
new era in accurate long-range weather forecasting. ATS5-1 has also relayed
color TV. Another significant experiment, in cooperation with seven airlines
flying the Pacific, is continuous two-way voice transmission between aircraft
in flight and ground control stations.

Sharper TV for a third of Los Angeles will sion be a reality, as the result of
an ordinance granting three Community Antenna TV (CATV) franchises to Theta
Communications of California, a joint venture company owned by Hughes and Tele-
Frompter Corporation. Superb TV and FM reception will soon be available to
initial subscribers in three areas covering 150 square miles, Theta Cal's
CATV system will carry all 12 Los Angeles channels.

A new use for the laser's "light fantastic" is holography, a technique of lens-
less photography. Holograms give true three-dimensional images which can be
viewed from any angle. Scientists at Hughes, where the first laser was demon-
strated in 1960, are investigating holography for automatic target recognition
«wsbelieve it eventually may provide 3-D movies and television.

Ion propulsion is ready for two types of mission flyable during the next five
years, say Hughes Research Laboratory scientists: unmanned probes to near
planets and satellite control systems. New ion-beam-deflection technique de-
veloped by Hughes allows variation of direction and magnitude of thrust with-
out moving parts, promises 20,000-hour-life systems for very precise attitude
control and station keeping of stationary satellites.

The synergistic phase of the Phoenix program -- the integration of the Hughes-
built missile with the Navy F-111B -- is being completed on schedule, 1In fact,
a Phoenix missile made a powered flight from an F-111B 30 days ahead of sched-
ule. Next milestone: guided flight to target. Hughes is also at work on a
$3-million contract for the Maverick air-to-ground missile, being one of two
companies recently picked by the Air Force for the contract-definition phase.

One of the toughest Surveyor problems tackled by Hughes component engineers is
developing a potentiometer that will perform reliably in the moon's hard vacu-
um. Lab tests show that wire-wound pots would be short-lived; their bearing
lubricants would rapidly evaporate, deposit on the TV camera lens. Solution:
a highly polished ceramic-base resistance element, a self-lubricating wiper
contact (80% silver, 207% NbSe2), and a Duroid bearing.
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An Editorial Policy

Gentlemen: . . . Until receipt of vour
November "66 issue 1 felt that Am
Fonce/Seace Dicest was without an
editorial policy. 1 did not feel the
views expressed in the magazine
properly stated the opinion of those
in the USAF who are in a position to
risk their blood. Few of us in the
military can speak our mind, be heard,
and survive if we babble the truth
We must depend on others such as. ..
the AFA to put forward our position.
[The] editorial in the November issue
expresses the situation admirably. Sam
Butz's article on page 40 [“Airpower
in Vietnam—The High Price of Re-
straint™] is another masterpiece in
reporting.

I trust that . . . the staft of Am
Fonce/Srace Dicest will continue to
seek out and report the truth.

CoroxeL, USAF

Too Late for Our Deadline
Centlemen: We of the 315th Air Divi-
sion were extremely pleased with the
prominence vou accorded the article
on this organization’s Vietnam Airlift
operation in the November issue of
vour fine publication [“Airlift in Viet-
ram,” by Maj. C. L. Deare, Jr.]. As
the accomplishments of the profession-
al personnel of this Division are a
source of deep pride to me, 1 was de-
lighted to see their performance rec-
ognized so deservedly.

As vou are undoubtedly aware, just
before the November issue was dis-
tributed a reorganization was effected
which resulted in all Vietnam-based
units of the 315th except the 9503d
Aeromedical Evacuation Squadron be-
ing transferrcd to the 834th Air Divi-
sion. The latter was recently assigned
to Pacific Air Forces and Seventh Air
Force from Tactical Air Command,
and is commanded by Brig. Gen. Wil-
liam G. Moore, Jr. The 315th Air
Division will continue to provide the
C-130 Hercules aircraft and crews for
the Vietnam Airlift. While partici-
pating in the in-country shuttle, these
aircraft and crews will be under oper-
ational control of the 834th Air Divi-
s10m.

The members of the 315th are al-
readv working closely with those of
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the 834th. I am confident that the
personnel of these two Air Divisions
will continue to deliver the goods as
required in what is already the largest
combat airlift in Air Force history.
Cov. Caances W. Howe
Commander
Hq. 315th Air Division {Combat
Cargo) (PACAF)
APO San Francisco, Calif.

Rose's Rosy Road

Centlemen: It was with pleasure that
we at the USAF Survival School read
Lt. Col. John G. Rose’s article “The
Rosy Road to Vietnam,” December
1966, Everyone, from the Command-
er on down, who has read this article
has reacted with praise for Colonel
Rose. The most frequent comment is,
“It couldn't have been done better, if
we'd done it ourselves.”

There is one correction, however,
that T would like to make. Colonel
Rose mentions that “. . . if you've not
heen to Survival School in the last
five vears, vou go. . . ." This i5 incor-
rect. Air Force Manual 36-11, para.
4028b, and AFR 53-28 indicate that
a crew member is not required to re-
peat the Survival Course.

Aside from this small error, Colonel
Rose's article is beautiful,

1st Lt. PETER ]. ANDERSON

Chief, Information Division

Hgq. 3636th Combat Crew Training

Group (Survival) (ATC)

Fairchild AFB, Wash.

Gentlemen: It was refreshing to get
away from the deep “think piece” and
the normal serious-vein article involv-
ing weighty material and scientific-
military jargon—it was refreshing to
read Colonel Rose’s “The Rosy Road
to Vietnam.”

Your magazine does a lot to keep
us up to speed month after month,
and a great deal of it has to come
“heavy” by its nature. Rarely do we
get such good salt-and-pepper season-
ing as The Rosy Road.

Might not hurt to book clever and
humorous souls like Colonel Rose for
more frequent appearances. His was
a solid, fact-filled piece—full of obvi-
ous do-good for the older gents re-
turning to the cockpit for Vietnam

duty. But he brought a rosy attitude
and bright sense of humor to his
subject.
We could stand more of that,
C. E. Tromsox, Jr.
Indialantic, Fla.

Writer's Suggestions

Gentlemen: . . . Your magazine, the
major portion of the membership fee,
is generally good. If I may, however,
I'd like to make a few suggestions
that I believe would improve the
format:

More pictures with more action,
fower static shots of people doing lit-
tle or nothing. More color. A little
more life in the advertisements.

Fewer “textbook™ articles,
human interest, less statistics.

More features about noncoms. Offi-
cers are important, but someone said,
“Noncoms are the backbone of the
Army.”

Less lengthy articles. More brief
news items about: air bases around
the world, retived but active Air Force
men, what other service organizations
are doing, and more about AFA Chap-
ter doings. Also, how about a page of
jokes, cartoons, and humorous poems.
Even a "pinup” once in awhile. Va-
riety is the spice of life, ¥'know.

As a writer of sorts, 1 know it's
easier to tear someone else’s work
apart than it is to write your own! So
I hope 1 haven't been too critical. . . .

MScr. HErp ApLmxcron, USAF
(Ret.)
Arlington, Calif.

more

CAP Anniversary

Gentlemen: Maybe it was because the
President and the Vice President re-
membered, the Secretaries of Defense
and the Air Force remembered, and
the Chief of Staff of the Air Force
remembered, just to name a few, that
the Air Force Association thought it
best not to add to the flurry of con-
gratulations to the Civil Air Patrol.
Maybe AFA just forgot . . . or would
you believe that they didn't know?

I searched in vain throughout the
December issue of Amn Force/Srace
Dicest . . . but no dice . . . not even
one small word! It seems AFA just

{Continued on following page)




AIRMAIL

didn’t mention the twenty-fifth anni-
versary of CAP.

As a ten-year member of AFA, I'm
disappointed. As a member of Civil
Air Patrol—I'm let down. What hap-
pened?

Ist Lr. Jonx R. Coany, car
Easthampton, Mass,

® Sorry we skipped over the CAP
anniversary. There are so many 25s
coming along right now we're afraid
we'll miss some others, too. In fair-
ness, though, we didn't receice any-
thing from the CAP to jog our memo-
rice.—THE EpiTons

“Thud" Jockey

Gentlemen: Congratulations on vour
article “F-105 in Vietnam” in the Oc-
tober issue. It is refreshing to read
about the merits and accomplishments
of the greatest figchter-bomber this
country has produced.

I have just returned from SEA after
completing my 100 missions over
North Vietnam in the F-105. And I
am glad that I was in the “Thud”™ on
all those missions. There are many
reasons why, and the greatest was on
August 18, 1966, when T was the first
F-105 pilot to shoot down a MIG.
You had three photos taken from my
gun-camera film printed on page 21
in the November issue.

If we had been in any other air-
craft than the F-105 my leader would
probably have been shot down, and [
wouldn't have been able to mancuver
in such close quarters with the MIG
and destroy him with a minimum of
20-mm ammo.

Many people have asked me why
the F-105 hasn't shot down more
MIGs than it has. Believe me, it isn't
because of either the pilots or the
aircraft. The pilots are all profession-
als in every sense of the word, and
this includes their desire to go after
the MIGs. The F-105 does not have
to take second seat to any aircraft. Tt
an take a maximum of punishment
and still survive. Also, as an advertise-
ment of another aireraft indicates,
“Beware, dont bother the F-105, it
can turm on you,” and I mean at close
quarters with the Vulcan cannon. If
Sidewinders were carried, the F-105
could throw those around, too.

The main reason is that the F-105
is, as written in the article, “the back-
bone of the Air Force effort against
the North.” [Its] primary duty is to
place ordnance on designated targets,
and they have been doing that with
perfection every day. This is done in
areas where AAA, SAMs, and MICs
make it almost impossible to survive,
The F-105 can accomplish this mis-
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sion with such speed and maneuver-
ability that it astounds not only other
fishter pilots but also leaders.

Then why such losses? First, the
public doesn’t read how many sorties
were Hown compared to losses, what
was accomplished by the F-105s, what
were the enemy defenses in the tar-
get area, how few other type aircraft
Hew against the same target. The pub-
lic only hears how many F-105s5 were
shot down. Second, my comment is,
“When you play with the big boys,
vou are going to get hurt sometimes,”
and when other type aircraft take
over the F-105 duties, if ever com-
pletely, they, too, will be hurt.

Don't get me wrong that the F-1035
is the only fighter we have. Every
one and type are necessary and can
accomplish their assigned roles in an
outstanding manner. My comment is
that the F-105 has not been getting a
“fair shake,” and it will take the his-
torians to tell that the F-105 is one
of the greatest fighter aircraft in the
United States, past or present.

If I am required to complete an-
other tour in SEA 1 would request
and be proud to fly the “Thud” again.

Mag. Kexnern T. BrLaxk
Nellis AFB, Nev,

3d Air Division History
Gentlemen: 1 am writing my Ph.D.
dissertation on the history of the 3d
Air Division in World War 11 I would
appreciate any reader's help in putting
together the story of this important
aspect of the air war from 1942 to
1945. 1 am interested in all facets of
the 3d Air Division history, including
all combat and support units under its
administration. Any correspondence,
umit histories, memoirs, or reminis-
cences would be a great help.

May. Pavr A, WhELAX

6117 Westminister P1.

St. Louis, Mo. 63112

UNIT REUNIONS
39th Bemb Group, 314th Wing

I am trying to locote as many members os pos
sible of the 3%th Bomb Group (VH), 314th Wing,
Twentieth Alr Force, which served on Guam in
1945. Purpose is the hope of orgonizing a re-
vnion. Please contact

Col. Anthony Guesada, USAF (Ret.)

Droke College of Flarida

1401 Eost Browaord Blvd,

Fort Lauderdale, Flo, 33301

384th Bemb Group
The first reunion of the 384th Bombordment
Group, Eighth Air Force, is now being plonned.
The event is scheduled for April 14-18, 1947, at
the Mew York Hilton. Since no up-to-date mail-
ing hst is ovoiloble, would oppreciaote having
all 384ih velerans contact

Charles H. Roche

384th Bomb Group Reunion

P.O. Box 1942

Fi. Washingten, Pa. 19034

Aero Commander
The tough birds
from
Rockwell-Standard

—

Jet Commander®: Fast,
Mach .765 Mission
uup%urt capability, The

Turbo Commander®: Jet
plane with propellers.
Cruises at 248 kts. The
quick bird.

Vo B

Grand Commander®:
Quiet, mm; flying head-
uarters. ressurized.
ruises at 208 kts. Big bird
with hig possibilities.

Aero Commander 500U%:
Lands almost anywhere.
Carries large load at 180
kts. cruising speed. Tough-
est bird in any pea patch.

R

Aero Commander 200%:

Specml purpose plane. Top
d 208 kts. El'he awifl

-

Aero Commander 100®:
Seats four. Cruises at 112
kts. The economy bird.

Snow Commander®:; Flies
one. Plus 2,400 pounds of
chemicals. The put-it-
where-you-want-it bird,
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The airplanes
specially built for
especially tough missions.

It began on May 9, 1951, when
the first Aero Commander, at full
gross weight, took off from
Oklahoma City with one of its two
engines shut down. To prove a
point: that a tough, no-nonsense,
airplane could be made. And flown
1,140 miles to Washington, D.C
on one engine.

In the next 8 hours, it made the
trip and aviation history. The
tough birds were born!

Since that time a lot has hap-
pened: For those who wanted the
durability of a regular Commander
but with more room, we built the
Grand Commander.

We built a new kind of plane for
top brass: the 440-knot Jet Com-
mander with a straight wing so
it could fly safely at slower ap-
proach speeds, fail-safe structural
design, airliner-type backup sys-
tems, and a far-under-a-million
price tag.

For “go anywhere” performance,
with more speed and quiet, we
built the Turbo Commander with
vibration-free turbo props and a
248-knot cruise.

In the single-engine line, we
added the rugged 208-knot Aero
Commander 200. And a four-place
all-metal Aero Commander 100.

h birds.

For defoliation-type operations:
the Snow Commander, the airplane
that looks like a fighter and is
just as tough.

For full information about any
Commander, drop a card to Aero
Commander, Government Market-
ing Dept., Aircraft Divisions,
Rockwell-Standard Corp., Suite
810, Madison Bldg., 1155- 15th St.,
N.W.,Washington, D.C. 20005. Ask
for a flight in an Aero Commander.

Then sit back, relax and remem-
ber—you're in a tough bird!

Aero Commander

The tough birds from Rockwell-Standard




AIRPOWER in the news
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By Claude Witze

SEMIOR EDITOR, AIR FORCE/SPACE DIGEST

Hanoi Manages Our News

WasmnngTon, D. C., Jaxvary 10

The most important matter before the nation as the
90th Congress convenes today is the war in Vietnam. And
the most important aspect of that war is our utilization
of airpower.

Most recent reports from the theater reiterate that it
is airpower—USAF, Navy, Army, and Marine Corps—
that provides the margin against defeat and probably will
provide the victory. This is known in Hanoi as well as it
is in Saigon and Washington.

Let there be no doubt about it. The recent wave of
Communist-inspired propaganda, misrepresenting the true
nature of our use of airpower in North Vietnam, grows out
of our success. Hanoi, said a diplomat on duty at the
United Nations, knows “that your bombing program is
severely restricted. They must be asking themselves what
it will be like if vou really let go and attack forbidden
targets like Haiphong."

Hanoi has other problems. There is growing turmoil in
China. A new American offensive is under way in South
Vietnam. Combined, these events mean that North Viet-
nam must reassess its eotire role in the war., More troops
sent south face almost certain defeat, even if it is possible
to keep them armed, clothed, and fed. The threat of Chi-
nese intervention, if it ever appeared real, no longer can
be used as a deterrent or even an argument before the
Senate Foreign Relations Committee.

There is a tendency to date the Hanoi propaganda effort
from the Christmas dispatches to the New York Times of

=Reprinted by permission from the Washingion Evenlng Star

Speaking of Civilian Casualties . . ,
12

Harrison E. Salisbury, a Times assistant managing editor.
The truth is that Mr. Salishury was more than a month
late in recounting the statistics and descriptions as given
out by the Communists.

The Times editor is the first American journalist ad-
mitted to North Vietnam. His newspaper has been a con-
stant critic of American policy in this war, and it seems
clear that he was selected by Hanoi because he provided
an excellent channel of communication. The columnist
Walter Lippmann has said Mr. Salisburvs reports are
news only because they were published in the Times.

Mr. Salisbury’s first account, dated December 25, went
into detail about the air raids on Namdinh, fifty miles
southeast of the North Vietnamese capital. He had been
taken on a conducted tour of the city and shown what the
Communists said was damage to civilian areas, caused by
American bombs. If the reporter harbored any skepticism
about what he was shown and told, that was not made
clear in the dispatch,

The first Times report carried statements and statistics
obviously provided by the Communists, but included in
the story without attribution. Some of the material was
clearly in error, such as the blunt assertion that the United
States never had named Namdinh as the site of military
targets. Strikes on the area had been announced last
spring. Also included was the statement that a dike on the
Dao River had been a target. It had not been a target.
What Mr. Salisbury had not been shown were the mili-
tary targets adjoining the dike.

This account, followed by numerous other Salisbury
dispatches, caused great discomfort in Washington. The
Pentagon, the State Department, the White House, and
even the sparsely populated areas of Capitol Hill soon
were reverberating. The Administration was accused of
hiding the fact that it is possible the Communists were
right and that eighty-nine civilians were killed in the
course of more than fifty raids on military targets in the
area of Namdinh, a city of 90,000 inhabitants.

The fact that reporter Salisbury was not shown the mili-
tary targets and the city’s heavy antiaireraft installations
was beside the point. In reacting, the Defense Depart-
ment did not distinguish itself. It released no pictures, as
it did of the missile sites in Cuba when its credibility was
challenged in 1962, It reiterated the truth that the air war
against North Vietnam is restrained, that only military tar-
gets are selected—with four major ones in Namdinh—that
the pilots have obeyed their orders, and that it is impossi-
ble to avoid all damage to civilian areas.

One of the things the Defense Department did not
openly announce is that the essential ingredients of the
Salisbury report from Namdinh were part of a Communist
press release handed out in Moscow in early November.
This Hanoi version of what happened at Namdinh, com-
plete with the exact figures, street names, dates, aircraft,
and bomb types recited by Mr. Salisbury, was distributed
at a press conference by the North Vietnamese ambassa-
dor to Russia.

(Continued on page 15)
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We've figured how to boost the thrust of present-day
rockets without using additional propellants. RENE, an
air-augmentation concept developed by Martin in con-
Jjunction with the Air Force, combines atmospheric air
with rocket exhaust to achieve a remarkable increase in
efficiency. Possible applications: air-to-surface missiles,
sounding rockets, short-range defense suppression mis-
siles, large space launch and weapons systems. Expected
results: bigger payloads, delivered over larger range with
greater efficiency. RENE is only one of several promis-
ing air-augmentation concepts being studied by Martin.

Creative engineering at Martin makes things happen.

MARTIN

Dvision OF MARTIN MARIETTA



When will someone develop
a family of general-purpose
microelectronic computers that
are reliable; modular in design;
weigh just 13 to 40 pounds each;
and can be tailored for a specific
application on a short delivery

schedule at low cost?

Autonetics already has.

It is the D26 family. It includes the large-scale D26C for
central-computer applications, and the D26J series for a
wide variety of control applications. These computers
are ready now to meet the most advanced air, ground,
maring, and space requirements. The D26J inertial guid-
ance computer has been selected for the Mark Il system
in the F-111 aircraft.

North American Aviation Autonetics Division



AIRPOWER IN THE NEWS

The document is a twelve-puge “Report on U5, War
Crimes in Nam-Dinh City.” It carries the imprint of the
“Committee for the Investigation of U.S, Imperialists’ War
Crimes in Viet Nam of Nam Ha Province” and is dated
October 1966, It appears to have been accepted by US re-
porters in Moscow—including those of the New York
Times—for exactly what it is: Communist propaganda,

This is not surprising, but the Delense Department’s
reaction when it obtained a copy of the report on “war
crimes” is not easily explained. The Hanoi paper, freely
distributed in Moscow, was marked “classified” by the
Pentagon.

A couple of examples will suffice to show that the
October report, prepared in Hanoi and distributed in
Moscow, contains startling parallels with the Salisbury
account from Namdinh.

He wrote of a raid that damaged buildings on Hang
Thao or Silk Street:

“Almost every house on the street was blasted down
on April 14 at about 6:30 a.m. just as the factory shifts
were changing. Forty-nine people were killed, 135 were
wounded on Hang Thao, and 240 houses collapsed. Eight
bombs—MEK-S4s—accomplished this.”

The October report from Hanoi also speaks of Hang
Thao, but points out that seven reconmaissance {lights
were carried out over the area in previous months. Then
it covers the April 14 raid:

“At 6:30 a.m., when those who had just come back
from a night shift were still sleeping, those who were
about to work were having breakfast . . . two US planes
.« lurtively intruded . . . dropped eight ME-84 bombs
killing forty-nine people . . . wounding 135 people, and
destroving 240 houses. . . "

In another account, Mr. Salisbury told of a raid that
hit Hoang Van Thu Street, formerly the Chinese quarter,
on May 18:

"This attack they say was carried out by two F-4Hs
from an altitude of about 1,800 feet at 11:04 am. in
heavy rain, which had flooded many raid shelters. Casual-
ties were put at thirteen dead, including a number
drowned, and eleven wounded, and 372 houses were
listed as destroyed. Only 230 of the normal population of
7.858 remained in the street, the others having been
evacuated.”

From the October version prepared by Hanoi:

“A month after the air raid on Hang Thao Street, on
May 18, 1965, US aircraft attacked Hoang Van Thu,
populous strect next to it [sic]. Hoang Van Thu Street
was formerly called the Chinese quarter . . . with 7,556
[sic] persons. . .. On May 18, there remained in the street
only 230 persons. At 11:04 am., when the population was
either lunching or resting and when it was raining heavily,
the street was flooded and water filled up all air raid
shelters. . . . Two F-4Hs flying at a G00-meter altitude
sneaked in and dropped eight thin-shelled bombs . . . thir-
teen persons killed and eleven wounded.”

The Hanoi version gave the names of a Mr. Duc and a
Mr. Hung, who were among the drowning victims men-
tioned by Mr. Salisbury.

Of greater real import than the Salisbury account of
what he saw and heard on his conducted tour of Hanoi
and its environs is an interview he had on January 2. The
Times reporter was welcomed by Premier Pham Van
Dong. The meeting created a fhory in Washington, be-
ause it included a discussion by the Premier of the four
points Hanoi has laid down for ending the war. Mr. Salis-
bury listed them for his readers:

“Recognition of the independence, sovereignty, unity,
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and territorial integrity of Vietnam, and the withdrawal
of United States forces from the area; pending reunifica-
tHon of Vietnam, respect for the military: provisions of the
Geneva agreements barring foreign forces; settlement of
South Vietnam'’s internal affairs by the South Viemamese
under the guidance of the national liberation front, and
peaceful reunification of Vietnam by the peoples of North
and South without foreign interference.”

Then, he continued:

“The Premier stressed that the four points were not to
be considered as ‘conditions” for peace talks, He described
them as providing a ‘basis of settlement of the Vietnam
problem." ™

There was immediate speculation in the US capital that
Premier Dong was trying to deliver @ message. Washing-
ton already had rejected his four points. Was he saying
he would not insist on them as a prelude to negotiation?
Some Washington officials were ready to hail a “significant
change” in Hanoi’s approach. The Administration re-
mained cool; it would welcome a change, but Hanoi now
must clarify its position.

Two days later, on January 6, the Johnson Administra-
tiom let it be known that the hopes stired by Mr. Salis-
bury were not warranted, By this time officials recognized
that Premier Dong'’s words were what the Times called
“part of a concerted campaign to get the United States to
halt its air attacks on North Vietnam unconditionally with-
out any substantive concessions from the enemy.” It added
that officials in Washington “do not discern any signals
that Hanoi wants to begin serious peace talks.”

Certainly this was supported by the facts that could
not be seen by an escorted reporter in Hanoi. The infiltra-
tion of North Vietnamese into the South continued at a
good pace and there was no slackening of the war.

To the credit of the Times, it must be added that the
newspaper'’s competent military editor, Hanson W. Bald-
win, was given space in the midst of the Salisbury im-
broglio to veice a dissenting opinion. Mr., Baldwin sum-
marized the military facts. He pointed out that the
bombing in the North is both effective and restrained. A
minimum of civilian dumage and death is inevitable, and
the bombings have saved the lives of many soldiers and
marines on the ground. If Hanoi can portray the war as
an unlimited assault on innocent civilians, “the Admin-
istration and the Pentagon have only themselves to blame.”

He added this pertinent point:

“Distorted, confusing, or contradictory statements in
Washington, inflated claims and undue secrecy in the
Pentagon, having aided enemy propaganda. Many uni-
formed officers in Washington, in Hawaii, and in Saigon
have advocated policies of Far greater frankness about de-
tails of the bombing.

“"Weeks and months ago some urged the issuance of ex-
planations about civilian casualties and residential dam-
age, but they were overruled by their civilian superiors.”

There are o number of other observations that cannot
be omitted:

1. Hanoi alone decides which American journalists will
be admitted to North Vietnam. Many have applied. The
ones who go will be those most likely to express the
Hanoi story, least likely to ask questions about Nerth
Vietnam’s outrages and its responsibility for terrorism and
war in South Vietnam,

2. The Administration in Washington is helping Ho Chi
Minh's regime manage the news in a way that will be
envied in many capitals, The simple classification of the
Hanod report on Namdinh after it was distributed in Mos-

(Continued on following page)
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New (heoolite
AUTOMATICALLY
allgns

and monitors...

When optimum alignment and calibration of sophisticated systems are de-
manded, this new theodolite will do the job — and automatically monitor as well.

Combined in a single, compact instrument are the full angle measuring
capabilities of the Kern DKM-3 first order theodolite and the automatic positioning
precision of the Barnes miniature electronic autocollimator (MINEAC).

In either single or dual axis mode, this new automatic theodolite provides
continuous, long term menitoring of system alignment to 0.05 second of arc.

This unique instrument has been selected for precise system alignment and
calibration both at the launch site and in the laboratory. Typical applications are
inertial guidance system alignment, antenna orientation, and precision alignment
of optical systems.

For additional information, write to: Electro-Optical Products, Barnes Engi-
neering Company, Stamford, Connecticut 06902,
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cow was an error of first magnitude.
If it had been promulgated as Com-
munist propaganda at least one of
Mr. Salisbury’s stories would never
have been in print.

3. If other American reporters are
admitted after passing the strict Hanoi
standards that it requires of its visitors
with typewriters, what theyv write will
continue to harass the Administra-
tion, It is significant that both the
doves and the hawks of our domestic
debate have utilized the Salisbury
material. The doves, of course, accept
his implication that the United States
is carrying on a ruthless war against
innocent women and children. The
hawks are capitalizing on the oppor-
tunity to attack the Administration’s
credibility, its management of the
war, the failure to set victory as a
goal, and the bad elfect of all these
things on the American image abroad.

4. The mania for secrecy goes far
beyond the example of the Hanci
press release that was classified. There
are many other details of the war in
Vietnam, and other parts of South-
east Asia, that are not being openly
discussed, all to the disparagement ol
our entire effort. The very charge of
indiscriminate bombing can be offset
by disclosing more facts about the
techniques vsed in the selection and
crushing of targets. There has never
been a war in which precision was
more important and more insistently
pursued. One local paper has broken
the story of Big Eye, the Constella-
tion used as a flying control tower in
the sky over North Vietnam. This has
been a secret. It is there to track our
aircraft, make sure they stay on
course, that they do not violate bor-
ders—particularly with China—and
help in the precise delivery of the
bombs. The actual bombing tech-
niques used in North Vietnam are
highly hazardous—far more so than
necessary—because the less danger-
ous ways to home on a target are less
accurate. In the actual choice of tar-
gets, one of the most important con-
siderations is the proximity of eivilian
installations.

Certainly the Congress that meets
today in Washington has read the
election results, as well as the Times
dispatches from Hanoi. If there is
anything we can say about public
opinion in the United States, it is that
the idea of winning the war and hav-
ing it over has great appeal, but only
if the war can be ended without seri-
ous compromise with the Communists.

Airpower remains a key tool to
bring about the kind of peace the
American people are entitled to.—
Exp
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HYDROGEN
VENT STACK

WHITE ROOM

GEMINI SPACECRAFT

LIQUID OXYGEN
CONTROL BOX

LIQUID HYDROGEN
CONTROL BOX

OXYGEN FILL AND
VENT LINES

HYDROGEN FILL
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LIQUID OXYGEN
CONTROL CONSOLE

LIGQUID HYDROGEN
CONTROL CONSOLE

LIQUID HYDROGEN
SERVICE UNIT
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Complete systems responsibility for deliv-
ery of Liguid Oxygen and Liguid
Hydrogen for the spacecraft Reactant
Supply and Environmental Control
Storage Systems. That's the Beech
assignment on Project Gemini, under
contract with McDonnell Aircraft
Corporation. An examination of the
various components of this Aerospace
Ground Equipment system indicates
the scope and range of Beech capa-
bilities in R&D, testing, and the
fabrication involved.
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‘where Beech ground support
is vital to mission success
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LIQUID HYDROGEN CONTROL BOX

Liquid Oxygen is brought to the launch site in a Beech designed and fabricated service
unit Dewar. Instruments for precise knowledge and control of all functions such as
temperature, pressure, volume and flow are provided, as is the flexible transfer line
ivacuum insulated) that feeds the liguid into the terminal boxes.

Liguid hydrogen is brought to the launch site in another service unit Dewar. The cryogenic
fluid Dewars are as precisely built as a laboratory instrument. Beech has designed and
fabricated Dewars of up to 7,000 gallon capacity, and Dewars with a flow capacity up
to 166 gallons per second (10,000 gallons per minute) for liguid hydrogen, and 2,220
gallons per minute for liquid oxygen.

Liquid hydrogen and liquid oxygen pass through Beech designed and fabricated terminal
boxes to the individual control consoles. The terminal boxes are a part of the total
system designed for maximum thermal efficiency... minimum cooldown mass, mini-
mum cooldown and transfer time, and delivery of maximum density liquid to the
spacecraft tanks.

The control consoles regulate the flow of liquid oxygen and hydrogen into permanent
hard-line transfer sections that carry the liquids to the White Room high in the
erector unit. Because of the ultra-high fluid purity requirements, the system design
permits complete vacuum purging prior to the transfer operation. It also provides that
a dumping sequence may be instantly initiated from the control console at any time.

Yacuum-jacketed hardline transfer sections consist of an inner fluid carrying line, a larger
outer concentric line, and specially designed cryogenic end fittings. Each line section
is equipped with a vacuum transducer allowing vacuum level checkout and a vacuum
pumpdown port. All liquid carrying systems are vacuum insulated to meet the high
transfer efficiency required.

The Liguid Hydrogen Contral Box and the Liquid Oxygen Contral Box are located in the launch
complex White Room. These contain controls and instrumentation for the actual filling
of the cryogenic storage tanks. Each contains liquid sensors which give positive evi-
dence that the spacecraft tanks have been filled to capacity.




Beech designed and fabricated tank for liquid
oxygen undergoes testing. Two of these provide
a two-week supply to the Apollo Command

Life support
and electrical
systems for
Project Apollo will
depend on Beech

A Beech "breakthrough” in flight-weight thermal
protection systems will be applied to the eryogenics
storage subsystems of the Apollo spacecraft. Sys-
tems requirements of vital importance to sustained
space flight include maximum storage capacity,
minimum loss through "heat leak” and minimum
system weight. The new Beech system, a vast
improvement over original project specifications,
reduces heat leak by one-half and reduces the
insulation weight by 75%.

Beech responsibility includes the design, construc-
tion and testing of cryogenics storage sub-systems
consisting of two hydrogen tanks and two oxygen
tanks, plus all related components and controls to
provide breathing oxygen to the environmental
control system and provide the oxygen and hydro-

This liquid hydrogen tank, designed and fabri
cated by Beech, incorporates advanced thermal
protection systems recently developed by Beech

gen for fuel cells that supply electrical energy to
the Apollo command module.

Beech’s responsibility on the Lunar Excursion
Module is one of the most critically demanding
Aerospace Ground Equipment operations involved
in Apollo—delivering over-critical liquid helium
at 9K to the LEM, where it will be used to pres-
surize the craft's propellant tanks to assure proper
flow. Because of its extreme volatility (it boils 100
times more easily than water), and its extremely
low boiling point (minus 452°F), liquid helium is
the most difficult of all eryogenic fluids to handle.
Size and weight limitations add to the complexity
of the assignment. These limitations could not be
met by methods normally used before the recent
Beech "breakthrough™ in flight weight thermal
protection.

fluid tank designs and component systems are as
can be made

o

Testing to destruction helps make sure that Beech cryogenic

safe as



Every component designed and fabricated by
Beech for Apollo will meet tests on the ground
that are far more stringent than any they will
face in the vacuum of outer space.

Beech testing is complete...and all “under one roof” at
Boulder. Much test equipment used was itself designed and
fabricated by Beech.

Beech is capable of testing for all hostile
environments faced in outer space flight. These
include vibration, high vacuum, flows, radiant
temperatures and compatibility {ie.. fluid with
material).




Beech has created a revolution in
Flight Weight Thermal Protection
to bring long-term missions

Liquid hydrogen tanks are being produced now that utilize the new
Beech flight weight thermal protection system. These will be used in
Project Apollo, and have already made a great contribution to the
assurance of a successful 14-day space mission. To appreciate the
efficiency of the new Beech system, a hydrogen storage system with a
capacity of 100 pounds of usable fluid would be capable of supplying
this fluid for a period of 139 days! Yet the dry weight of this system
would be only 140 pounds.

Over and above the excellent thermal performance and low weight of
the Beech system, other advantages that have been demonstrated
are: production repeatability, maintained by the fact that components
are prefabricated and tested before installation; easy vacuum acquisi-
tion provided by the small amount of material in the vacuum annulus;
and moderate cost stemming from low assembly time. Practically all
systems now foreseen will be constructed with a vacuum annulus
less than 1% inches thick!




In a feasibility study of storing and feeding cryo-
genic fluids for electro-thermal propulsicn engines
to control stationary communications satellites,
- a hydrogen storage and feed system that fitted a
Z2B-inch spherical envelope was analyzed. It was
found feasible to deliver 20 pounds of hydrogen over
a three-year space mission duration! The system
weight is 42 pounds. (Shown here are part of the
control and recording instruments for the environ-
mental laboratory).

closer to reality.

VAPOR COOLED
SHIELD FEED 48
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experimental units, the values given represent the application of a
system that includes structural support, plumbing, and internal tank
components electrical wiring. Electrical equipment included performs
mass measurement sensing, temperature sensing, fluid heating, and
destratification. All units are designed to withstand vibration and

) acceleration loads during a typical launch phase. All weights shown
are based on utilization of state-of-the-art techniques.
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These charts depict the application of Beech flight weight thermal — HEATER®
" protection systems to typical ervogenic hydrogen, oxygen, and nitro- rLEcTRicAL
gen tanks. Established from wvalid test data obtained from Beech CONNECTOR eSSl .o 1ine
VACUUM TRANSDUCER-
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Typical of the programs for future space
applications is the research to find an ade-
quate positive expulsion system. The primary
effort centers in bladders. The practical
application of the new Beech flight weight
thermal protection system to the cryogenic
storage of helium for long-term missions
brings this problem closer to solution.

VACUUM PINCH-DFF TUBE

Fuel cells will convert hydrogen and oxygen
into electric power and drinking water for
space crewmen on post-Apollo missions.
Beech flight weight thermal protection sys-
tems are capable today of providing cryo-
genic storage for such long mission applica-
tion.

ELECTRICAL CONDUIT

YAPOR COOLED
SHIELD




Beech Capabilities
in Cryogenics
have resulted in
many uncommon assignments

These high pressure Dewars to contain supercritical hydrogen and supercritical
oxygen for ground use were designed and manufactured at Boulder. These
Dewars will work at 250 and 1000-pound pressures. respectively, and are an
example of the cryogenics-associated projects that Beech carries through from
design to completion,

For meeting
tomorrow's standards...

gkt eeCh) Asogpace” Divesim

WICHITA, KANSAS -« BOULDER, COLORADO

Apolio Bench Maintenance Equipment. Systems.to test and functionally certify
airborne components and modules of the Apolio spacecraft's Beech-built Cryo-
genic Storage Subsystem are built by the Boulder division. The first of these intri-
cate equipments is installed at Cape Kennedy now, i

Liquid helium for use on LEM will be stored in the Dewar
being fabricated here. The shining, golden, elongated globe
is the inner pressure vessel for relatively low-pressure &
containment of the minus 452° F. fluid. A revolutionary new
Beech-developed thermal protection system, designed to
integrate the inner tank suspension and insulation, com-
bines light weight and thermal efficiency with adequate
support. This new thermal protection system is primarily
responsible for the reduction of the 5.8 to 1.0 equipment:
weight-to-capacity ratio of other liquid helium Dewars to a
startling 1.9 to 1.0 ratio. ‘

For full information about how you may take advantage of Beech's
experience in systems management and proven capabilities in
designing, developing, manufacturing and testing of components
for aviation and aerospace projects. write, wire or phone Contract
Administration, or Aerospace Marketing, Beech Aircraft Corporation,
Wichita, Kansas 67201, UL5.A.
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Views
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Wastixcroyn, D. C., Jaxvany 12
Buildup of US forces in Southeast
Asia will continue, President Johnson
declared in his State of the Union
address to Congress and the nation
January 10.

He said there are now almost 500,-
000 US personnel in SEA.

“T wish 1 could report to you that
the conflict is almost over,” he as-
serted. “This 1 cannot do. We face
more cost, more loss, and more agony,
For the end is not yet. | cannot prom-
ise vou that it will come this year—
or the next. . . .

“General Westmoreland reperts that
the enemy no longer can succeed on
the battlefield. Our pressure now
must be—and will be—sustained
until he realizes that the war he
started is costing him more than he
can hope to gain.

“I know of no strategy more like-
lv to attain that end than the stra-
tegy of accumulating slowly, but in-
exorably, every kind of material
TESOUTCE. & « o

But he seemed to rule out any in-
tensification of attacks against North
Vietnam—or did he?— in these words:

“Whether we can fight a war of

Weighing almost 9,000
tons, Apollo launch
complex—space-

eraft, booster, and
portable tower—maoves
from checkout facility
to launch pad on giant
transporter at Ken-
nedy Spaceflight
Center, Fla.

AIR FORCE Maguozine * February 1967

By Allan R. Scholin

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

limited objectives over a long period
of time, and keep alive the hope of
independence and stability for people
other than ourselves: whether we can
continue lo act with restraint when
the temptation to ‘get it over with’ is
inviting but dangerous; whether we
can accept the necessity of choosing
‘a great evil in order to ward off a
greater’; and whether we can do these
without arousing the hatreds and pas-
sions ordinarily loosed in time of war;
on these questions so much tums.”
Meanwhile, he said, the US wel-
comes peace-seeking efforts by the
United Nations and others, “and we
will continue to take every possible
initiative ourselves to probe for peace.
“Until such elforts succeed, or until
the infiltration ceases and the conflict
subsides, we must firmly pursue our
present course. We will stand firm in

Vietnam.”
W

Of nine astronauts booked for the
three manned Apollo missions NASA
has scheduled for 1967, seven are Air
Force pilots and another a former
ANG flver. USAF Lt. Col. Virgil (Gus)
Grissom, making his third spaceflight,

commands the first crew in fight AS-
204, now expected to go about Feb-
ruary 21, With him will be Air Force
Lt. Col. Edward H. White, II, who
flew in Gemini-4 in June 1965, and
Navy Lt. Cmdr. Roger B. Chaffee on
his first space mission.

NASA is inaugurating an “open-
end” mission philosophy with the first
Apollo flight. Once in orbit, the mis-
sion can run from three hours to four-
teen days, depending on how well the
spacecraft and crew are doing.

After that will come an unmanned
mission, AS-208. marking the frst
flight test of the lunar excursion mod-
ule (LEM). If LEM checks out okay,
the second manned mission will fol-
low sometime this summer,

That will be a two-phase operation,
AS-205/8, with the launch of the

{Continued on page 29)

Crew for first manned Apollo mission
scheduled for late February ineludes
USAF Lt. Cols. Yirgil Grizszom, center,
command pilot, and Ed White, left,
with Navy Li. Cmdr. Roger Chaffee.
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Mud, snow, jungle—bombed bases, mountainous terrain or runways—all are in the operational environment of the
US/FRG tactical fighter now in the design phase.

For this will be the most advanced V/STOL any-terrain flight system ever undertaken.
The selection of Fairchild Hiller's Republic Aviation Division and the West German firm of Entwicklungsring-

Sud (EWR) was the result of exhaustive evaluation of top United States and German capabilities in vertical and
short take-off and landing technology.

These joint capabilities include millions of engineering man-hours directed toward breaking the “ground bar-
rier'" without sacrifice of speed, range, or payload.

The joint-nation decision is a historic one, commencing a new
chapter in the history of flight. @

FAIRCHILD HILLER

REPUBLIC AVIATION DIVISION

Farmingdale, New York 11735
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Earth’'s ionosphere may
become “whispering gallery”
for radio waves

The acoustic “whispering gallery” effect, first proved by Lord
Rayleigh a century ago in London's St. Paul Cathedral, may soon
have its radio wave parallel in the lower ionosphere.

Two satellities — designed and built by Raytheon under Air Force
sponsorship — have been launched to conduct the experiment.

The results may have an impact on many long-range, reliable
communications systems such as multi-spacecraft communications
networks and global-scale command and control.

This experiment is typical of the advanced thinking that forms
the hasic ingredient of Raytheon's total systems capability, For
additional information, contact: Manager, Advanced Program
Development, Raytheon Company, Space & Information Systems
Division, 528 Boston Post Road, Sudbury, Mass. 01776; Tel:
(617) 443-9521.

Check
Raytheon

for your
systems
requirements

WORLD

threc-man crew in AS-205 to be fol-
lowed a day or so later by AS-208
with an unmanned LEM. Command
pilot in AS-205 will be USAF Lt. Col,
James A. McDivitt, who commanded
Gemini-4. His crew members will be
Air Force Lt. Col. David R. Scott,
module commander, who few in
Cemini-8 early in 1966, and Russell
Schweikart, on his first space mission.
Now a NASA civilian, Schweikart
was formerly a captain in the Massa-
chusetts Air Guard.

After docking with the LEM, Cal-
onels McDivitt and Scott will enter
the LEM to check out its control sys-
tems while linked with the Apollo.
Then they'll return to Apollo, separate
from the LEM, and return to earth.

Launch wvehicle for these missions
will be the Uprated Satum I, former-
ly designated Saturn 1B,

Next are scheduled two unmanned
tests of the massive three-stage Saturn
V' booster, designated AS-501 and
AS-502. If the Saturn V systems are
satisfactorily flight-tested in these two
missions, NASA will move on to the
third manned flight of the vear in AS-
503. In that mission, the entire moon-
flight package of Apollo spacecraft
and service module and LEM will be
launched atop the Saturn V into an
earth orbit with a 4,000-mile apogee.

Col. Frank Borman, command pilot
of Gemini-7, will command the all-
Air Force AS-503 crew, joined by Lt.
Col. Michael Collins, veteran of the
Gemini-10 mission, and Maj. William
A. Anders, making his first space-
flight. They will simulate the entire
lunar mission, performing the same
sequence of actions at the same rela-
tive times,

After one or two additional manned
missions in 1968 to iron out whatever
difficulties are encountered by Colonel
Borman and his erew, the actual lunar
flight conld take place before the end
of that vear,

ke

An old adversary is reported to be
back in action against US pilots over
North Vietnam. If so, he’s having no
more success than before.

The old foes are pilots from North
Korea, who are said to have volun-
teered to fly MIG-21 interceptors for
North Vietnam. Without them it is
unlikely that the North Vietnamese
Air Force could use the large number
of MIGs recently furnished by the
USSHE. The Soviets are training North
Vietnamese pilots, but the known
graduation rate is not yet sufficient to
match their expanded inventory.

Arrival of the North Koreans may

(Continued on following page}
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Mission Success
wilh
Collins All-Weather Syslems

Using Collins FD-108 or FD-109
Flight Director Systems, military trans-
port pilots can make safe landings with
troops, supplies and equipment in al-
mostany kind of weather,

With Collins AL-101 Radio Altimeter
and associated. navigational receivers,
these three-dimensional Flight Direc-
tors give military aviation its most
advanced approach to all-weather lo-
gistic operations. A human-enginecred
V-Bar indicator presents positive steer-
ing commands from takeoff to touch-
down. The system provides a constant
visual picture of aircraft attitude and
position. The 3-D concept eliminates
parallax.

More than 50 airlines and most Cate-
gory 1 general aviation aircrafl are
using the Collins system now. It will
¢nhance your probability of mission
SLUCCESS.

COMMUNICATION/COMPUTATION/CONTROL

W\

COLLINS

=/

DALLAS, TEXAS = NEWPORT BEACH, CALIF.
CEDAR RAPIDS, I0WA = TORONTD, ONT.

AEROSPACE WORLD

North Yielnamese
MIG-21 interceptor
photographed near
Hanoi. Absence of data
about camera plane
in USAF release, to-
gether with relatively
fuzzy quality of photo,
suggests it may have
been taken by high-
flying U-2,

have prompted the North Viethamese
to send up a large force of MIGs to
oppose USAF F-105 fighter-bombers
attacking SA-2 missile sites in the Red
River Valley northwest of Hanoi on
January 2. But when the MIG-21s
rose through an overcast, they found
USAF F-4C Phantom IIs waiting for
them.

The locale may have been different
from MIG Alley of Korean War days,
but the result was the same. When
the fight ended about fifteen minutes
later, seven MIGs had been shot
down by USAF Phantoms, led by Col.
Robin Olds. The US lost none.

It was the biggest single air victory
of the war for the US, bringing the
total of MIG kills to thirty-four for
US pilots, including eight destroyed
by Navy airerews. The US has lost
ten planes to MIGs, most of them
F-1055 hit before they could get rid
of their bomb loads.

The victory, according to Lt. Gen.
William W. Momyer, Commander of
USAF's Seventh Air Force in Viet-
nam, was the result of “changed tac-
tics.” But in Washington, a DeD

spokesman insisted that the air battle
represented no change in basic US
policy, declaring only that “We had a
good day.”

Whatever the tactics, they prompted
North Vietnam to avoid further large-
scale air encounters for the present,
and perhaps to reassess the combat
skill of their new volunteers,

Hanoi has long declined to accept
volunteers from Red China, primarily
because it doesn't want its powerful
neighbor to gain a toehold in guiding
its military affairs, The North Kore-
ans, with no designs on Hanoi, were
apparently more welcome. And, with
South Korea contributing some 45,000
troops to the ground war in Vietnam,
North Korean leaders hoped to gain
some propaganda value out of send-
ing pilots to North Vietnam. As of
January 2, both the North Koreans
and North Vietnamese may be enter-
taining strong misgivings.

w

With no comparable follow-on
bomber vet in view, the Air Force has
embarked on another attempt to

Development of
automatie con-
trols to alleviate
severe slresses
enconntered in
low-level Aight is
goal of LAMS
project being
conducted by
Flight Dynamics
Lab at Wright-
Patterson AFB,
Ohio,

AlR FORCE Magazine * February 1947



stretch the useful life of its B-52s;
contracting with the Boeing Company
for a research project to develop an
automatic control system which will
reduce in-flight structural stresses and
strains, particularly at low level.

Called LAMS, for Load Alleviaton
and Mode Stabilization, the program
is being conducted for USAF's Flight
Dynamics Laboratory at Wright-Pat-
terson AFB, Ohio, by Boeing’s Wichi-
ta, Kan., division. The system is in-
tended to automatically cushion the
effects of fHying in turbulent air or of
abrupt corrective control maneuvers
made by the pilots or autopilots.

A fifteen-foot-long boom on the
nose of the test B-532 will measure
wind gusts that buffet the airplane.
Sensors are being installed on-struc-
tural members of the fuselage, wings,
and tail surfaces. Gyros in the air-
craft will sense forces being applied,
and the system will automatically ap-
ply controls in an opposing direction,
For example, in flyving through turbu-
lence which would create a twisting
maotion on the aimplane, the automatic
controls would neutralize the twist-
ing energy without overcorrecting.

Robert B. Johannes, program man-
ager for the Flight Dyvnamics Lab,
said the goal is to extend aircraft life
by seventy to 100 percent. Besides
increasing structural life of the plane,
the smoother ride is expected to im-
prove crew efficiency, particularly on
high-speed low-level flights, and pro-
vide a more stable weapons delivery
platform.

Earlier measures to lengthen the
life of B-52s included an extensive
modification program to strengthen
wings and tail swfaces for low-level

operations, and a-sharp reduction in
the number of B-32s5 on air alert
ordered last spring by Secretary of
Delense MeNamara,

w

A national committee headed by
Maj. Gen., Jack Catton, Director of
USAF Aerospace Programs, has urged
a coordinated federal effort to over-
come the dangers to civil and military
aviation of clear air turbulence (CAT).

The effects of clear air turbulence
can be as severe as those of violent
thunderstorms, but CAT is almost fm-
possible to detect visually before the
aircraft flies into it

The group listed six priority opera-
tional needs for the program, in this
arder: airborne and  ground-based
CAT detection, improved forecasts,
improved reporting and alerting sys-
tems- establishment of aircraft design
criteria, pilot-machine response in
turbulence, and flight manuals and/or
publications on CAT's seasonal and
geographical occurrences,

Its report was delivered to Dr.
Robert M. White, Administrator of
the Environmental Science Services
Administration (ESSA) and Federal
Coordinator for Meteorological Ser-
vices and Supporting Research.

Development of an in-flight advance
warning detector “will do more to
solve the CAT operational problems
than any other single thing,” the com-
mittee reported. It attached nearly
as much importance to development
of a ground-based system.

The report found that costs for mil-
itarvy aircraft lost and damaged by
CAT over a three-vear period from
1963 to 1965 were estimated at $30

CONTINUED

Second of two Intelsat communiea-
tions satellites, like those shown here
being tested by Hughes engineers,
was o be launched in mid-January
into stationary Pacifie orbit. First satel-
lite was damaged during launching.

million. “CAT has affected peacetime
and cold-war operations, and has a
large potential for causing degrada-
tion of wartime activities,” the report
stated.

In civil aviation, an estimated $18
million loss ocedrred in 1964 alone,
it said. Aviation growth, and particu-
larly the advent of the supersonic
transport in the next decade, will
make the problem even more acute.

The committee found that, although

{Continued on following page)

NEW BOOKS IN BRIEF

Aviation: The Creative Ideas, by Oliver Stewart. With
the help of diagrams and photographs this book delves
into the origins and highlights of aeronautical progress
and the men responsible, Frederick A. Praeger, N. Y.
144 pages. $7.50.

Bombers, Boomers and Buttons, by Bill Hughes, A car-
toon sketchbook gbout the Strategic Alr Command, its
history, its people, and its humor. PEX Publishing, Box
3214, Omaha, Neb. 68103. 94 pages. §1.25.

Condition Green: Tokyo, by Neil Goble. A novel based
on what could happen in 1970 when the US-Japanese Se-
curity Treaty comes up for review. Charles E. Tuttle Co.,
Rutland, Vt. 215 pages. $2.95.

Heroes & Aeroplanes of the Great War, 1914-1918, by
Joseph A. Phelan. A vivid pictorial presentation of the
men whose fragile air machines changed the world’s think-
ing about ways of waging war. Grosset & Dunlap, N. Y.
128 pages. $7.95.

The Murder of TSR-2, by Stephen Hastings. The aithor
calls the final cancellation of the British aircraft TSR-2
“a tragedy.” and analyzes the need for change in Britain's
aircraft procurement methods. Macdonald & Co., Gulf
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House, 2 Portman St., London, W. 1. 206 pages. 35s net.

Strategic Terminology, by Urs Schwarz and Liszla
Hadik, with an introduction by Louis J. Halle. A tri-
lingual glossary of politico-military terms compiled under
the aegis of the Graduate Institute of International Studies
in Geneva. Frederick A. Praeger, N. Y. 157 pages. $6.75.

The Struggle for Peace, by Leonard Beaton. A study of
the implications of nuclear power; it was a basis for a
television series of the same name, coproduced by Nation-
al Educational Television. Frederick A. Praeger, N. Y.
118 pages. $3.95.

Telescopes, edited by Thornton Page and Lou Williams
Page. Volume 4 in the Sky and Telescope Library of As-
tronomy is a collection of articles on astronomy develop-
ments and how to make and use telescopes. Maemillan
Co., N. Y. 338 pages. $7.95. h

Your Career in the Aerospace Industry, by Waldo T.
Bovd. For the young person seeking new horizons, here
is an introduction to a field in which even the sky is no
longer the limit. Simon & Schuster, N. Y. 222 pages.
$3.95.

—JaguELINE A, Davis
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This is full-scale model of Navy's Po-
seidon sub-launched ballistie missile
being developed to replace Polaris.
Equipped with multiple warheads, Po-
seidon will be cight times more potent
than itz predecessor, the Polaris A-3,

substantial efforts are being made to
understand and combat CAT, no co-
ordinated national program exists, re-
search and development are neither
sufficient nor nationally  directed,
weather forecasts are inadequate, and
CAT message priorities are too low.

It recommended that a National
CAT Data Collection Project be es-
tablished with DoD as executive

Navy is buying nine Grumman Gulfstiream I turboprop light transports for use
in training crews for Grumman A-6A Intruder. Designated TC-AC, plane is fitted
with Intruder radome noze housing search and track radar antennas. Cabin con-
tains separate A-6A avionics system with cockpit for student pilot and hom-
bardier ‘navigator, and instrument readout consoles for four additional students,

agent, and that the Federal Commit-
tee for Meteorological Services and
Supporting Research review the pro-
gram periodically to determine the
need for further joint agency action,

Establishment of a National CAT
Forecasting Facility was recom-
mended, capable of maintaining a
continuous CAT watch to produce
more detailed forecasts and provide
a national focal point for CAT data,
It noted that ESSA plans to set up
such a facility within eighteen months
to serve the continental US.

Serving with General Catton on the
committee were representatives from
ESSA, FAA, NASA, National Science
Foundation, and State Department.

w

Six more great names in US avia-

tion have been enshrined in the Avia-
tion Hall of Fame in Dayton, Ohio,
bringing to twenty-six the total of
those so honored since the annual
ceremony began in 1962,

With Gen. J. P. McConnell, USAF
Chief of Staff, among those partici-
pating in enshrinement activities on
the sixty-third anniversary of the
Wright brothers® first flight, Decem-
ber 17, latest additions to the Hall of
Fame are Maj. Gen. William (Billy)
Mitchell, Robert H. Goddard, Glenn
L. Martin, William E. Boeing, Adm.
John H. Towers, and Lincoln Beachey.

The Aviation Hall of Fame was
chartered by Congress in 1964 ta hon-
or aviation’s outstanding pioneers, to
perpetuate their memory, and to re-
cord for posterity the excellence of
their achievements.
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NEWS NOTES—Cessna's Super
Skymaster, the Air Force's new for-
ward air controller plane, has been
assigned the military designation of
0-2. First production aircraft will be
available to begin aircrew training in
April, with the frst squadron to be
operational by midsummer. The O-2
will replace the O-1 Bird Dog on a
one-for-one basis. It will be equipped
with four wing pylons for carrying
rockets, flares, and other light con-
ventional ordnance, including a 7.62-
mm Minigun,

A 5900000 contract to study ad-
vanced penetration aids systems has
been awarded to Aveo's Missile Sys-
tems Division by AFSC's Ballistic
Systems Division, Norton AFB, Calif,
The program, sponsored by DoD’s
Advanced Research Projects Agency,
is designed to provide techniques for
use in development of penetration
aids to increase the capability of
USAF ballistic missiles.

In this column in the November
issue, we erred in calling North
American’s T-28 the world’s second
most popular airplane, behind the
Douglas C-47. It should have been
the North American T-6 Texan, which
is flown in fifty countries around the
world., Versions of the T-28, includ-
ing the French-modified Fennec, ap-
pear in inventories of sixteen nations.

A Museum of Flight Medicine has
been established at AFSC's Aerospace
Medical Division, Brooks AFB, Tex.
It is a central, permanent repository
for the collection of memorabilia re-
lating to the development of aviation
medicine. Mrs. Katherine E. McCray,
curator, is secking old medical equip-
ment, photographs, emblems, or other
itemns that will enable the Museum to
portray the development and progress
of Hicht medicine,

The British Defense Ministry. is re-
viewing a proposal for a new manned
bomber—code-named GLARE, for
Ground-Level Attack, Reconnaissance,
and  Electronic  countermeasures—
which would be developed from the
Hawker Siddeley Buccaneer. lis de-
signers claim it would be more effec-
tive in low-level penetration below
enemy radar than any other available
plane, including the General Dvnam-
ics F-111, at substantially less cost.
Difficulties in getting together with
France on development of a variable-
sweep-wing long-range strike aircraft,
and the higher unit price Britain
would be required to pay if it were
to seek additional F-111s bevond the
present fifty-plane order, are appar-
ently prompting more than casual in-
terest in the proposal.—Exp
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ANOTHER
LETTER
FROM ARNIE

I'IYDBIJ AII’IE

3000 Winona: Avenue

To the hundreds and hundreds of
people who wrote to Hydro-Aire
in concern about Arnie the Ad
Man and his misadventures in
Okeefenokee, let us immediately
assnage your fears. He is not dead.
He is alive in Georgia...with his
attache case so thin it only has one
side, his striped button-down shirt
with mind to match and the onion-
stuffed olive that he wears in his
lapel.

He wrote (again from Georgia):

“Dear Boss...

“Good News!! [ am on my way
home.

“But have I got some inside
poop for you! I was sharing some
ham and greens with an Air Force
Colonel and he told me that
Hydro-Aire has been given a con-
tract to retrofiz about 600 C-130
Hercules transports with the
Hytrol Mark 11 anti-skid braking
systems. Now, that's big news.

“Don’t write any ads about it
until I get back. T am stopping off
to see my cousin in Provo, Utah,
o I should bz seeing you in aweek,

“Love,

“Arnie’’

By some strange set of circum-
stances, we at Hydro-Aire have
been aware of this good news for
some time. The Air Force has long
felt that the logistic capability of
the Hercules could be expanded
for small airfield use if the landing
roll could be shortened.

The aircraft was already
equipped with the Hytrol Mark I.
What could the Mark 11 do? Could
it land on the deck of an aircraft
carrier in heavy seas without the
use of arresting gear?

It could.

Once we had proved this point,
it was only a question of time and
logic to change an already good
aircraft with an excellent skid con-
trol system into an excellent air-
craft with the finest skid control
system available,

Tell you what,

This ad is going to make Arnie
pretty nervous. Ergo. Anyone
sending a letter of comfort to the
poor boy in care of Hydro-Aire
will receive a portrait of Arnie for
his very own wall.

As Arnie says, “Just put the
words down on paper and sce if
the cooky crumbles.’
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Mission:

Go up and get’em...

s, rei i s Y i L

Maintaining air superiority and
defense are continuing missions

of the United States Air Force.

Lockheed has responded to the
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demands of these missions with
a family of fighters that dates
back to the early days of World
War 11..
F-104, and now the YF-12A, O |t
was the P-38 Lightning in which
the two top aces of WWII scored
their kills. The first American jets

to fly in combat were Lockheed-
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.the P-38, F-80, F-94,
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built F-80's. Today, in ‘u’tefnmm
the F-104’s are ready for any

e

challenge to the Air Force's undis-
puted mastery of the air. O And
flying today is the interceptor of
tomorrow, the Mach 3, 80,000-
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foot altitude YF-12A, holder of 9
world speed records and Lock-
heed’'s latest response to air
defense in this era of ever-increas-
ing aircraft technology. O Going
even beyond the YF-12A, Lock-
heed is working in the hypersonic
speed regime, testing materials
and designs that may well find
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mpphmhon in future generations
of Air Force fighter aircraft. O The
ability to understand present mis-
sion requirements and anticipate
future ones, coupled with techno-
logical depth and competence,
enables Lockheed to respond
quickly to the needs of defense in
a complex, divided world.
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Military Version of the SST . . .

AIR FORCE

FEBRUARY 1967

Would the SST Be a
Better Bombher Than AMSA?

Ungquestionably yes, says AF/5D's Technical Editor. The

Boeing version of the S5T would make an excellent bomb-
er. With only slight medification, the 55T could be made

into a military aircraft with a range of 8,000 miles—as

good as that of late-model B-52s. s load-carrying capa-
bility would be greater than that of the B-52, and its

variable-sweep wings give it an exceptional versatility.

By J. S. Butz, Jr.

TECHMICAL EDITOR, AIR FORCE/SPACE DIGEST

Cover illustration by Gorden FPhillips

sonic transport could easily become the best
bomber the world has ever seen,

Only slight modifications would be needed to give
this very large airplane (675,000-pound maximum
takeoff weight in the civil version) range and load-
carrying ability equal to, or better than, that of the
late-model B-32s. In addition to this unrefueled range
of around $,000 miles, the SST-bomber would have
better potential than any longrange aircraft vet
built for penetration of sophisticated missile-armed
air defenses.

The latest specifications laid down by the Federal
Aviation Agency and the airlines call for the SST to
have outstanding engines, high aerodynamic effi-
ciency, and a relatively low percentage of structural
weight, These three factors—aerodynamie, structural,
and propulsive efficiency—are the keys to achieving
long range with any type of airplane, and on the 8T
they are to be at the very limit of today’s state of the
art. Technology just cant be pushed any further in
achieving long range with a supersonic airplane. Gov-
ernment and industry explanations of the SST project
during the past two years have made this fact erystal
clear,

Two conclusions then must follow this fact about

THE Boeing design selected to be the US super-

the advanced nature of the SST design. First, any
high-speed bomber laid down by the Air Force in the
near future must use SST technology. There is none
better.

Second, the SST, if it meets all of the FAA's specifi-
cations, could be modified into a superlative bomber.
It wouldn't meet all of the requirements that have
been diseussed for a new manned bomber for the
1970s and 1980s, but it would come very close. Several
versions of the new bomber, AMSA (Advanced
Manned Strategic Aircraft), have been proposed, and
it is not clear today exactly which one is favored by
the Air Force. However, a bomber version of the Boe-
ing SST would not fall seriously short of any of the
AMSA requirements. For many of them the SST-
bomber would outfly the AMSA,

By any technical standard the Boeing SST is an
obvious candidate for consideration as the new Air
Force strategic bomber. The Lockheed design, which
was stiff competition for the SST mission down to the
final FAA selection, would not have been nearly as
attractive as a bomber because of its fixed double-
delta wing. The double delta’s aerodynamic efficiency
(lift-to-drag ratio) is very high at supersonic speeds,
but it falls off substantially at subsonic speeds. The
Boeing variable-sweep wing has much more military
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Boeing 55T, shown above in mockup form, will, if it meets all design specifications, be one of the most efficient long-
range aireraft cver built. Converting it into an outstanding strategic bomber would be relatively simple. SST has
the payload to carry more than a dozen SRAMs (Short-Range Attack Missiles) and could attack multiple targets.

potential because its sweep angle and span can be
varied to vield a high aerodynamic efficiency at both
supersonic and subsonic speeds, and at low and high
altitudes. Consequently, the Boeing design has versa-
tility, i.e., good range and/or endurance under all
flight conditions.

Versatility has been a much-sought military virtue
since high-altitude antiaircraft missile defenses have
become so potent. It was a lack of versatility in a
single-point, high-altitude, high-speed design that
is generally considered to be the key reason behind
the B-T0 cancellation.

Seemingly, the selection of the Boeing SST offers
the Air Force a powerful new option in solving its
problems of buying new weapons. When the civil
decision is made to mass produce a large, high-
ly efficient, long-range supersonic airplane, there
will be an opportunity for the USAF to save some
money in a bomber program. There is reason to be-
lieve that the cost savings would be so large as to
substantially improve the chances that a new bomber
will be allowed by the DoD.

The budget squeeze was tight enough before Viet-
namese War costs soared to above $20 billion annually
a vear or 50 ago, and now they must be excruciating, It
is fairly obvious that only a few major new weapon
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systems can be built in the next decade. The long list
of candidates includes: an antimissile defense for the
United States, with an estimated five-year cost of
around 525 billion; third-generation ICBM and sub-
marine-launched strategic missiles, which apparently
are needed to keep up with increasing Soviet poten-
tial in long-range war; a manned space capability for
the USAF; a new air-superiority fighter and a host of
improvements for USAF and Navy tactical air forces;
a nuclear-powered surface Navy; and literally dozens
of other systems being actively studied by all three
services.

The Air Force hope of getting an AMSA and keep-
ing a very strong mixed force of bombers and missiles
past the mid-1970s seems very slim. Estimated five-
vear costs for the development and deployment of
200 AMSAs range from %8.9 to $11.5 billion, at an
average figure around $50 million per aircraft,

No doubt remains about the position of major Pen-
tagon leaders on the AMSA question. Secretary of
Defense Robert 5. McNamara flatly does not think an
AMSA is needed, However, he does believe that a
mixed force of bombers and missiles is valuable in the
strategic war equation. The major reason, apparently,
is to compel the Russians to keep a combined missile

{Continued on following page)
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and aircraft defense. DoD studies show that if they
are faced only with US missiles, the Soviet defense
system’s costs would drop substantially. Mr. McNa-
mara, by using the most inexpensive possible strategic
attack aircraft, wants to force the Soviets to maintain
the expensive bomber defense so that the balance of
strategic war costs will be in our favor.

It is this thinking that resulted in the decision to
stretch the multipurpose employment of the General
Dynamics F-111 tactical fighter even further than
originally planned and to use a version of it as a long-
range strategic bomber. The Secretary’s current plan
is to phase out the B-52C/Fs and the B-38s and to re-
place them with the FB-111. The strategic bomber
force at the end of Fiscal 1971 is to consist of 210
FB-111s and 255 B-52G/Hs,

Congressional testimony last year showed that Mr,
MeNamara does not believe that the B-32G/Hs need
to be replaced after they wear out, which is expected
to occur around 1975, The main hole the B-52 depar-
ture would leave is said to be a reduction in US ca-
pacity to drop large tonnages of conventional bombs
on tactical targets, as we are now doing in South
Vietnam. The plan, apparently, is to modify the
Lockheed C-5A for this mission and actually increase
our capability.

When the stretching of the F-111 into the strategic
rolée was first announced, many reporters got the im-
pression that this was an interim arrangement to fill
in until an AMSA or some other long-range bomber
could be developed. But in his testimony last vear
Mr. McNamara dispelled this idea. He said, “T believe
it is clear . . . that the FB-111 is not an interim aircraft
but is, indeed, a truly effective strategic bomber.”

Air Force Secretary Harold Brown told Congress
he disagreed with Secretary McNamara and believed
that a follow-on bomber to the B-32G/H is required.
However, as of last spring, he was not certain just
what configuration the AMSA should have. Generally
he agreed with the AMSA selected by the Air Force
and reported on to the Congress by Chief of Staff
Gen. J. P. McConnell. This aircraft would have a nor-
mal gross weight around 300,000 pounds and would
be optimized for the nuclear mission. Today, this
means a capability for final penetration to the target
at low level and high speed for a range greater than
200 miles.

Mr. Brown had reservations about the configuration
reported by CGeneral McConnell primarily because
studies had not been completed to establish its use-
fulness when carrving conventional bombs. This con-
sideration could cause some modification of the design.

However, for all intents and purposes it is safe to
say that the AMSA has been designed to achieve the
maximum of versatility. That is, it can attack targets
at speeds well over Mach 2 at high altitude, and at
600 mph (maybe 900 mph) when fying at very low
altitudes. It can deliver gravity bombs and/or stand-
off missiles, and it will have bombing gear, navigation,
reconnaissance, and electronic countermeasures equip-
ment that is substantially better than today’s variety.
In size, the AMSA will approximate the Concorde.
However, it will have variable-sweep wings and a
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duct-burning turbofan engine to provide the kind of
Hlight flexibility and versatility demanded.

Secretary Brown has described the AMSA as com-
bining the B-52's range and payload with the speed
and maneuverability of the FB-111.

A brief look at the Boeing SST data establishes that
it, too, has B-52 range and payload with the speed
and maneuverability of the FB-111. In fact, its 76,000-
pound maximum payload is bigger than the maximum
60,000 pounds of conventional bombs the B-52 can
carry for short ranges. And the S5T's cruising speed
of Mach 2.7 is greater than the FB-111's maximum
speed of Mach 2.5,

Range of an SST-bomber is easily estimated with
enough accuracy to firmly establish its potential. The
FAA says the commercial airplane will take off at
675,000 pounds and carry a pavload of about 63,000
pounds (313 passengers and baggage ) a little more than
4,000 miles. Around fifty percent of this total weight,
or 337,500 pounds, would be fuel. Climb-out and
acceleration to cruise speed would use up about one-
third of the fuel, and fuel reserves required for com-
mercial operation would eat up around twenty per-
cent of the total, so approximately 150,000 pounds
would be available for cruise. The cruise portion of
the flight would be about 3,600 miles, as 400 miles or
so would be covered during the climb-out and accel-
eration to cruise Mach number,

At the cruise speed of Mach 2.7, or 1,800 mph, two
hours would be required to travel the 3,800 miles.
Fuel consumption for the SST, then, is about 75,000
pounds of fuel per hour.

So, if the range is to be increased to 5,000 miles,
about 165,000 pounds of extra fuel must be provided
for 2.2 hours of extra flving. About 60,000 pounds of
this is immediately available from the civil fuel re-
serves, but not required for the military mission.
Another 20,000 pounds could come out of the payload
and still leave a 45,000-pound useful military load,
which is substantially larger than the amount a B-52
can carry for 8,000 miles. Therefore, to get the 5,000-
mile range, it would be necessary to take out the pas-
senger seats and add cabin tanks for 85,000 pounds
of fuel. These would take up less than half the cavern-
ous cabin that can accommodate a maximum of 350
passengers. There would be plenty of room left for
electronic gear, bombs, and other military equipment.

Total takeolf weight of this 8,000-mile S5T-bomber
would be 760,000 pounds, only 85,000 pounds higher
than the civil version. This percentage of overload is
light by military standards, and it undoubtedly could
be handled easily by the Boeing SST landing gear,
which is a multiwheel assembly.

A number of modifications to the Boeing SST de-
sign could be made to improve its performance as a
bomber. Two of them would be especially effective.
First would be the replacement of the simple turbo-
jet with afterburner that General Electric is building
for the commercial aircraft. This engine was designed
primarily for the Mach 2.7 cruise condition, and it is
very efficient there. However, the bomber must have
more versatility, and it would be advantageous to re-
place the simple turbojet with some sort of fan en-
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Size of the Boeing SST is cvident in the scale drawing above. The FB-111 is shown slightly out of proportion,
abont %% larger than actual seale. The SST has the range of the B-52 and the fMlight versatility of the FB-111. Is
large pavload would enable it 1o carry a big crew, claborate defense penetration aids, and as many nuclear weapons
as 0 Polaris sub. Without gquestion it could conducl reconnaissance and attack several targets on a single mission.

gine. The duct-burning turbofan that Pratt & Whitney
built for the §ST competition would be the obvious
choice. It has at least fifteen percent lower fuel con-
sumption at subsonic speeds.

A second modification that could materially im-
prove range would be a redesign of the fuselage. Total
drag of the airplane would be reduced substantially
if the fuselage diameter were decreased three or four
feet. A gain in range of close to 1,000 miles could
probably be achieved with the optimum fuselage, and
it would still have enough internal volume to hold the
fuselage fuel, equipment, and weapons needed on the
bomber mission.

One Air Force decision is critical to the final design
of either an AMSA or an $5T-bomber. This has to do
with the speed for the final low-level penetration to
the target. When the F-111 was designed, Mach 1.2
{900 mph) penetration speed was considered neces-
sary for survival in a heavily defended area. Super-
sonic speed on the deck had never been required of
any other aircraft. It was the most stringent of all the
requirements on the F-111 and the source of many
development problems.

More recently, a strong body of USAF opinion has
developed against the Mach 1.2 penetration speed
and in favor of Mach 0.9. Vietnam experience indi-
cates that properly handled aircraft flying Mach 0.9
on the deck probably would have acceptable survival
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chances against even the most sophisticated defenses.
And the F-111 experience shows that development
costs probably could be reduced substantially with
the lower penetration speed.

If Mach 1.2 on the deck is demanded, major strue-
tural strengthening to withstand the heavy air loads
would be necessary to convert the commercial S5T
to a bomber.

Most Air Force officers with any experience in pro-
curement see possible management problems for the
SST-homber that could far outweigh technical diffi-
culties. They fear three-headed, or even two-headed..
management teams and any effort to make major com-
promises in aircraft design. The nuclear-powered air-
craft project is cited as the prime example of multi-
headed management when every decision, large and
small, had to be approved by USAF, the Atomic En-
ergy Commission, and the Department of Defense.

In this view, it would have been a monumental
mistake if the Air Force had had a hand in laving
down the SST requirements so that it would have
been an optimum bomber as well as a transport. It
probably couldn’t have been done to anvone’s satis-
faction, and the program would probably never have
gotten off the ground.

As for the future, and a possible SST-bomber
project, these same management people feel just as

{Continued on following page)
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Prait & Whitney JTF17, duct-burning turbofan, above, lost
S5T competition but is considered a more versatile bomber
engine than the GE afterburning turbojet, right, because
it has substantially lower fuel consumption at subsonie
speeds. JTF17 was developed in West Palm Beach, Fla.

strongly that the FAA, the airlines, and the contrac-
tors should be left alone to work out their transport
problems. The result should be a more rapid develop-
ment program and a good airplane optimized for long
range, one which could be converted to a bomber
with a minimum of trouble.

Cost predictions for a fleet of SST-bombers are
risky at best. If the fuselage were made smaller, costs
probably would jump $100 million or so. If the pure
turbojet engines were replaced with duct-buming
fans, more than $500 million additional would be
needed. A commercial SST is expected to cost at least
835 million each compared to a projection of about
550 million for an AMSA. The bombing and naviga-
tion system would push the SST-bomber price up over
835 million, as would any engine or fuselage changes.

The chance for major cost reductions, in the billions
in the over-all program, lies in the probability that the
SST-bomber would be considerably more effective
than an AMSA. The S5T has a much larger payload
and internal volume to carry the payload than the
AMSA. It could carry more than a dozen SRAM-tvpe
{ Short-Range Attack ) Missiles. Possibly one 55T could
carry as many missiles with as much total explosive
vield and hit as many separate targets as a Polaris
submarine,

It would be difficult to understand how one SST-
bomber would not be as effective as two AMSAs,
Consequently, one could think of a fleet of 100 S5T-
bombers to do the job of 200 AMSAs, and the total
purchase cost of a follow-on bomber force for 1975
through 1990 or so would be around 55 billion in-
stead of $10 hillion.

One thing is certain. It makes no sense to talk of
the FB-111 doing the job of either the AMSA or the
S5T-bomber, The FB-111 is one-third the size of the
AMSA and around one-tenth the size of the SST. It is
severely limited in storage space for weapons. While
their flight flexibility and versatility is about equal,
the FB-111 would not have nearly the capahility of an
SST-bomber for penetrating modern defenses. The
FB-111's two-man crew, with their limited space for
electronic countermeasures equipment, decoys, and
defensive missile armament, could not hope to oper-
ate against air defenses as effectively as could the big
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General Electric GE4 afterburning turbojet, above, being
developed for S8T, is very similar to the GE Y]J93, which
powers the XB-70. General Electric says its design objective
was to achieve simplicity. One of the most advanced jets
ever built, its turbine-inlet temperature is around 2,400° F.

S55T-bomber crew and their penetration resources.

In the critical area of range, the FB-111 is badly
outclassed. This doesn’t mean that the F-111 won't
turn out to be a sound airplane and the most versatile
fighter ever built. However, it has become clear that
the F-111, even though it will be outstanding in
today’s terms, is still not going to meet the original
performance specifications. The drag is higher than
originally estimated, and the range will be lower.
Originally, the maximum ferry range was to be 4,100
miles when flying at subsonic speeds and high al-
titude, with large external tanks and one nuclear
weapon. When configured for the supersonic nuclear
attack mission—when it is impossible to carry signifi-
cant external fuel, if any can be carried at all—the
range drops under 3,000 miles,

Mr. McNamara has said that the FB-111 will have
“approximately the same range” as the early model
B-52s. In this case of apples compared to apples, with
both aircraft in the nuclear-attack configuration, he
apparently meant that the FB-111 has “approximate-
ly” fifty percent or sixty percent of the early B-52
range. At any rate the FB-111, with a very small load
of nuclear weapons, would have less than half the
range of an SST-bomber with a Polaris-submarine-
size load.

If the Boeing SST meets all of the FAA specifica-
tions, sells as widely, and shows the growth potential
now predicted, the aviation world could be a strange
and wonderful place twenty years from now. If this
happens, more than 1,000 SSTs would be in airline
service in 1985. The S5T would be as easy to main-
tain and as dependable as the present subsonic jet-
liners, flying eight hours a day, day-in and day-out.
5ST operating costs would be lower than those of the
707 today. In addition to the masses of people moving
great distances at supersonic speeds it is possible that
the high-priority freight business might be of eco-
nomic importance.

Unless the SST project falls on its face, this super-
sonic world of large, efficient airplanes is only one
development program away. But first the Department
of Defense is going to have to be convinced, and
quickly, that this world has some military significance
or the USAF will not have any part in it—Exp
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Surprisingly, President Johnsen did not follow the
selection of the Boeing-General Electric team to build
the American 55T with a decision to proceed with prototype

construction. But the program’s congressional supporters

are confident that the decision will not be long in coming,

and the air carriers are alse pushing for the go-ahead

decision. Every day's delay puts the US that much more

behind the British-French and Russian programs.

Meanwhile, the White House remains silent . . .

The American SST: Ready and Waiting

By Edgar E. Ulsamer

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

N THE last day of 1966 the Federal Aviation
0 Agency announced that the thirty-month-old

source selection competition on the American
supersonic transport had ended. The Boeing Co. and
the General Electric Co. were the winners.

The question of why the Presidential Advisory
Committee under Secretary of Defense Robert 5.
MecNamara, plus the 235 government experts and rep-
resentatives from thirty foreign and domestic airlines,
selected Boeing's variable-sweep-wing airframe design
over Lockheed'’s double delta, and General Electric’s
afterburning engine over Pratt & Whitney's duct-burn-
ing design, was not answered, either publicly or to the
losing contractors.

The losing companies will be reimbursed for their
direct SST work. Lockheed should receive about $20
million and Pratt & Whitney about 515 million, since
their designs met the basic performance parameters
set by the government. Surprisingly, President John-
son and the FAA did not follow up the contractor
selection with a government decision to advance the
SST program into the long-awaited prototype con-
struction and test phase. At a Texas news conference
the President said: “Just when the decision to move
ahead will come on [the] part of the executive, the
legislature, I am unable to predict at this moment.”

Cautious Optimism

FAA Administrator William F. McKee noted that
the winning contractors will continue to perform de-
velopment, testing, and design refinement “on a
month-to-month basis,” and his agency will continue
to explore certain economic aspects of the program. A
highly placed government source commented: “While
only half a decision has been made so far, cautious
optimism concerning eventual full go-ahead is indi-
cated.” Two of the S5T's mentors in the US Senate,
Senators A. S. Mike Monroney (D.-Okla.) and
Warren G. Magnuson (D.-Wash. ), felt the President
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would not permit any lengthy delays in the SST pro-
gram.

There exists a remote possibility that a presidential
decision to launch the prototype phase may show
itself in the currently pending Fiscal 1968 budget
request, but informed officials predicted that addition-
al SST funding would be covered out of the contin-
geney portion of the budget. Such was the case last
vear. No direet congressional approval to proceed
with prototype construction is necessary since Con-
gress last year allocated $200 million for this purpose
in a supplemental FY 1967 appropriation.

Senator Monroney said that between $220 million
and £250 million in new money would be needed for
Fiscal 1965 to move the prototype construction pro-
gram forward at maximum speed, in addition to al-
ready-allocated funds. Senator Monroney, who heads
the Senate’s Aviation Subcommittee, said that to de-
lay the SST program for the sake of temporary sav-
ings “would cost this country a very dear price, many
times more than can be saved. We simply can’t afford
any more delays on an international S5T.” Industry
officials estimate the direct cost of delaying the S5T
program at about $4 billion annually, with over 130.-
000 jobs and over $1 billion in yearly wages hanging
in the balance.

Spokesmen for the Anglo-French consortium build-
ing the 136-passenger Mach 2 Concorde, responding
to the delayed decision as to American SST construc-
tion, raised their sales forecasts to a minimum of 200
Concordes sold by 1975, This represents a value of
well over 54 hillion.

Senator Monroney said that even if initial S5T op-
erations were to be confined to overwater flights be-
cause of adverse publie reaction to sonic boom, about
eighty percent of all international routes would quali-
fy for supersonic operation. He added that the Ameri-
can SST's variable-sweep-wing design permits sub-
somic operation without penalty in fuel consumption.

(Continued on follnwing page)
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THE AMERICAN SST

Variable-sweep wing feature of the SST is shown in triple-
exposure view of S5T mockup in Seattle: wings positioned
for takeol (fully extended), for subzonic cruise (inter-
mediate position), and for supersonic cruise (folded back).

US experts believe that subsonic operation of the
fixed-wing Concorde or the similarly configured So-
viet TU-144 SST would increase fuel consumption
significantly.

Senator Magnuson, who is the head of the Senate’s
Commerce Committee, stated that the current pause
in the SST program was “no more than a little hitch.
I know we will go ahead with the program.” Senator
Monroney shared this opinion but was “concerned”
over the prospects for obtaining additional funding
from Congress, pointing at the “close vote we had
last summer [fifty-five for the program, fourteen
abstentions, and thirty-one opposed] when the SST
opposition was not nearly as organized nor as in-
flamed by hostile news media as is the case now.”

Both senators and other sources expressed the be-
lief that the ten US carriers whose present or future
route structures require SSTs “will fight strongly for
speedy construction of the American plane because
they know that in order to retain their share of the
market they need their own rather than foreign equip-
ment.”

Encouragement from the Airlines

Virtually all US carriers have exhorted the govern-
ment to proceed with the manufacture of the SST as
rapidly as possible. Juan T. Trippe, Pan American
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World Airways’ chief operating officer, said any delay
“would be tragic,” adding that “Congress should not
forget that an S5T—designed, tested, and built in
America—will truly represent, for the next genera-
tion, the best in American know-how, American sci-
ence, and American genius throughout the world.”
He added that the SST could affect the US balance
of payments to the extent of 550 hillion,

B. W. Rummel, TWA's vice president for planning
and research, stressed that the development of flving
prototypes of the American S5T, after vears of studies
costing, according to FAA figures, about $300 million,
“should proceed on an expedited basis.” He added
that intensive studies by the world’s airlines estah-
lished the need for “the commoadious passenger ar-
rangements that will be available in the US S5T as
compared to the fairly restricted accommodations
planned for the British-French Concorde.” He indi-
cated a recent TWA survey of some 200,000 travelers
indicated enthusiastic public acceptance of the §5T
and “that even with some fare differential, supersonic
transportation will be in high demand.”

As for sonic-boom restrictions, Mr. Rummel ex-
plained that a recent TWA study established that an
around-the-world flight from New York to San Fran-
cisco would cost five percent more if all land over-
flights were subsonic rather than continuously super-
sonic. Such a penalty “while undesirable, would not
be intolerable,” he said.

The Boeing-GE SST

With source selection accomplished and after a full
review of the proposed design by the world's airlines,
the American 55T, in terms of looks and performance,
has crystallized into a more or less definite form in
spite of the contractors’ determination “to keep on
refining the design until the very minute we start
cutting metal,”

The first American S5T will be 306 feet long, forty-
eight feet tall, weigh 675,000 pounds on takeoff,
cruise at about 65,000 feet at Mach 2.7, and have a
range with the FAA-prescribed fuel reserves of 4,250
miles, or sufficient for a New York-to-Rome Bight.

Its payload capability over the full range will he
75,000 pounds or about 350 passengers in an all-
economy confizuration. In case of a mixed first-class/
economy-class configuration, the Boeing 58T, which
hears the tentative designation 2707, will carry any-
where between 280 and 313 passengers depending on
interior layout and width {up to twenty feet in the
currently favored extreme area-rule design permitting
seven-abreast seating with two aisles in the wide sec-
tion). Six galleys and a like number of rest rooms
will be provided, and the aircraft will be able to
accommodate considerably more baggage per passen-
ger than contemporary international jets of the 707
and DC-8 type.

There is little question about the American S8T's
versatility: It will be greater than that of any com-
mercial aireraft ever built because of its variable-
sweep wing, The sweep angle will range from twenty
degrees swept forward for landing to seventv-two
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ANATOMY OF THE BOEING SST
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Diagrammatic view of Boeing’s 2707 SST shows massive interior space of the 350-passenger aiverafl including cargo
space which on a per-capita basis exceeds that of contemporary large subsonie jetliners. Not shown in drawing is seven-
abreast seating with two aisles in the wide section of the heavily area-ruled design currently favored by Boeing.

degrees swept back for supersonic cruise. In the latter
position the wings are integrated with the tail to
form a delta shape.

The seventy-two-percent sweep is sufficient to
avoid shock waves generated at the wing roots from
hitting the wingtips even at Mach 3-plus speeds,
according to NASA wind-tunnel studies. This factor
is considered vital for eventual speed growth of later
SST models.

On the other end of the speed spectrum, the 2707
will be able to take off fully loaded from 5,700 feet
of runway at about 180 mph, which is below the re-

uirements of contemporary large jets. For landings
ﬁm Boeing SST will require about 5,800 feet of run-
way and a minimum speed of 146 mph, comparable to
today’s international transports.

With the wings placed in an intermediate position,
the 2707 will cruise efficiently at speeds equal to
today’s fastest subsonic airliners. Fixed-wing aircraft
designed for supersonic Hights generally experience
fuel-consumption increases of up to thirty percent
when operating subsonically. The 2707s subsonic
capabilities are a vital safety asset when subsonic
over-ocean flight is necessitated by engine failure or
for other reasons. They are equally vital, of course,
if supersonic overflight is prohibited for political or
other reasons by any one nation.

Boeing officials stress that the 2707's low-speed han-
dling and landing and takeoff characteristies will match
those of the best subsonic aireraft. Slotted trailing-edge
flaps and leading-edge slats along eighty-five percent
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of the wing will augment lift in the low-speed regime,
permitting in turn rapid climb-out and low engine
power settings during approach and landing.

Boeing officials claim that two important fringe
benefits flow out of the 2707 high-lift capabilities:
On landing the pilot will not have to rotate the air-
craft more than with present equipment, and both
the fast climb-out and lower power settings on land-
ing will ease critical noise problems,

The Noise Problem

Noise is a touch-and-go proposition. The manager
of Los Angeles International Airport, Francis T. Fox,
stated recently that unless improvements in the lateral
noise spread are achieved he will not be able to per-
mit S8T operation at Los Angeles.

Boeing Vice President and SST Program Director
Maynard L. Pennell is convinced the problem can be
solved. “With engines more than three times as pow-
erful as those on existing intercontinental airplanes,
more noise will be created on and near the airport
during takeoff roll and initial climb. However, the
airplane will climb more rapidly and will make less
noise in the community beyond the runway if noise
abatement procedures using substantial reductions in
power are successfully developed,” he said. He em-
phasized that the SST's landing and approach noise
should be “significantly less than on today’s airplanes.”
An important feature in the 2707s noise suppression

(Continued on following page)
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THE AMERICAN SST

are the variable-geometry inlets which regulate air-
flow from minimum at low speed to maximum at high
speed. They can choke out the high-pitched sound
from the compressors.

Pilot visibility, in spite of the aircraft’s great length
and projectile-like shape, will be better than in the
best current subsonic equipment, according to Boe-
ing spokesmen. The double-articulated nose of the
aircraft is jointed just forward of the fHight deck and
again near the tip for better ground clearance, Dur-
ing cruise the nose is fully streamlined to diminish
drag. In addition, strategically placed television eam-
eras will enable the pilot to monitor the aircraft’s
position in relation to runway or gate position,

Extremes of Temperature

The 2707 will be a durable aireraft despite the
temperature extremes it will encounter. Its leading
edge will heat up to 450 degrees Fahrenheit at Mach
2.7 while flying eleven miles above the ground in air
that averages minus seventy degrees Fahrenheit. Yet
the higher strength-to-weight ratio of its basic ma-
terial —6A14V, an alloy of ninety percent titanium,
six percent aluminum, and four percent vanadium—
is expected to exceed the 50,000-hour lifespan set as
a minimum requirement by the Federal Aviation
Agency. Also, tests on the wing pivots conducted by
Boeing already exceed the number of operations ex-
perienced during the aircraft’s full lifespan without
showing any appreciable deterioration.

Enhancing the economics of the SST's longevity will
be its productivity—at least four times better than
the best current subsonic aireraft, better than twice
that of the competing Concorde, and even consider-

44

General Electric's GE4 engine,
a thrust-apgmented (after-
burner-cquipped) turbojet
detign, produces over 60,000
pounds of thrust, or more
than three times the power
of the best commereial pro-
pulsion plants eurrently in
operation. Dperating in rari-
fied air above 60,000 feet
during eruise, engine fen-
tures varinble-geometry inlet
to obtain maximum airflow.
Turbine inlet temperature
will exceed 2,000 degrees
Fahrenheit, GE won the 88T
engine compelition over
Pratt & Whitney's duct-
burning fanjet design.

ably above the coming first-generation of Jumbojets
of the 747 variety.

In direct operating costs, calculated by Boeing
under the applicable current International FAA rules,
the SST will produce passenger seat-miles at about
0.9 cents compared to about 1.2 cents for the T07,
1.4 cents for the Concorde, and about 0.8 cents for
the 747,

Current market studies indicate that well over
1,000 and perhaps as many as 1,800 55Ts will be built
by 1990 and that they will produce over half of the
total revenue passenger-miles by that time. Costing
at least $35 million per aircraft (compared to about
§16 million for the Concorde) the SST program may
vield 50 billion in 1967 dollars. This figure could
“escalate” if second-generation jumbo S5Ts with 500
or more passengers should become economically
viable, and if special medium-range 55Ts were even-
tually to enter the market,

It will cost perhaps over %4 billion to bring the
American 55T into passenger service, and over $2
billion will have to be advanced in the form of gov-
ernment funds, which will be recouped with interest
through airline royalties.

Boeing President William M. Allen has stated that
all fifty states eventually will share in the production
of the giant aircraft. Major subcontractors named so
far are Fairchild Hiller's Republic Aviation Division,
North American Aviation, Northrop Corporation, The
Martin Company, Aveo Corporation, and LTV Aero-
space Corporation’s Aeronautics Division.

As for the supply of titanium, the SS8T’s basic ma-
terial, it is plentiful. Initially produced only in Aus-
tralia, the metal now is extracted from beach sand in
Florida.
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The Powerplant

The 55T needs more power than any existing com-
mercial or military aircraft. Each of its GE4 engines
will initially produce at least 60,000 pounds of
thrust. Static tests under simulated conditions have al-
ready produced over 52,000 pounds of thrust. Ger-
hard Neumann, General Electric’s vice president in
charge of the company’s propulsion division, has
stated that within five yvears from the day of actual
production the engine will increase thrust by a “mini-
mum of twenty percent” and that it will be inherent-
ly capable of producing sufficient power for Mach 3
cruise,

The SST engine is about twenty-five feet long, has a
six-foot diameter, and is an augmented turbojet, nor-
mally called an afterburner type. Its thrust output will
roughly double that of the most powerful engine cur-
rently in operation—that of the XB-T0. The GE4 has
nine stages with variable stators in its compressor and
a two-stage air-cooled turbine. The turbine inlet tem-
perature, officially given at “above 2,000 degrees F,”
is in reality estimated to come close to 2 300 degrees,
Each GE4 is expected to cost around $1 million,
but the exact amount has not been announced. To

Designed for the late 1970
time period, Boeing's S8T
will have many ultramodern
features such as color tele-
vision and ten-channel radio
information and entertain-
ment channels, Special de-
sign of overhead console will
permit storage of carry-on
luggage, eliminating annoving
under-seal storage required in
present equipment for safety
reasons, On-board telephone
and television eommunien-
tions farcilities are being con-
sidered for the convenience
of the passengers.
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“Double-articulated™ nose of
Boeing®s 55T provides pilot
vigibility better than available
in contemporary jetliners for
takeofl and landing. During
supersonic cruise the mov-
able, double-jointed nose is
arranged in completely
streamlined position to
diminish drag. The 2707s
lift/drag ratio is said to be
about 15 for subsonic fight
and B.2 or better in
supersonic crnise,

General Electrie, winning the SST contract mav mean
54 billion to $6 billion in business over the next two
decades. According to industry sources, the GE engine
is considerably cheaper to develop and build than the
duet-burning Pratt & Whitney turbofan engine with
which it initially competed. General Electric spokes-
men claim that their engine has climb, acceleration,
and supersonic fuel consumption advantages that
“outweigh” the Pratt & Whitney subsonic specific fuel
consumption advantage.

As for noise generation, GE states that the GE4
meets or beats the FAA objectives except for airport
sideline levels on takeoff with afterburner operational.

According to Mr. Neumann, the GE4 engine has
“an amazing peak level of efficiency of forty-two per-
cent—nearly a 100 percent increase over the best of
present engines.” This he attributes to sophisticated
turbine metal cooling, which makes it possible to oper-
ate the engine hotter without increasing the actual
turbine-blade temperature.

General Electric expects that future engine refine-
ment work will yield SST powerplants of greater thrust-
to-weight ratio, increased specific fuel consumption,
lower maintenance costs, and even better reliability
than the initial GE4 type.—Exn




L

A .
In order 1o carey a full load of conventional bombs to targels in South Vietnam, B-32 Siratoforts must be refueled en route.

Above, a B-32 completes air refueling from a KC-135 tanker. The bombs shown on the aireraft are 7530-pound conven-
tional weapons. The huge jet is capable of carrying some 60,000 pounds of destructive power on its wings and in bomb bay.,

THE AIR WAR IN VIETNAM

An AF/SD Photo Feature

Air Force pilots and crews, flying everything from
prop-driven A-1Es to huge B-52 jets, continue to drop
tons of bombs on Viet Cong targets in the South and
supply lines in the north, while, on the ground between

missions, they try to help the Vietnamese people.

Communists stretehed cables across bombed-out Ban Pa Hu-
one bridge in North Vietnam. Wooden sections were pulled
neross eables at night for fool and truck traffie. Recon
photo above shows what bridge looked like during daytime.
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AZ2C Ronald L. Ramey of Kingsport, Tenn., uses his sing-
ing and guitar playing to gain the confidence of the children
at Montagnard village of Plei Bon Bao. He and others from
Pleiku helped construet a cement spillway for the village,

I Skyraiders fly in easy formation en route to a sirike in South
enemy larget in South Yietnam. A flight of two B-57s recent- Yietnam. Skyveaider pilots flvy strikes in both North and
Iy killed fifty-three VO, destroved twenty-seven buildings. South Vicinam. They also fly reconnaissanes missions.

Using the Low Altitude Parachute Extraction Syvstem (LAPES). an Air Foree C-130 Hereules erew delivers a load of supplies
to the US Army’s lst Cavalry Division (Airmobile) at An Khe. With LAPES, platform-mounted loads are pulled from
the rear of a transport plane at an altitude of abont five feet. System is designed for resupply in narrow drop” zones.
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Although the military may appear too rigid to cope with the

dynamic changes in world politics and technology, in fact

there are many “liberals’ in its ranks. These liberals

are as educated and capable of seeing political and technolegical

subtleties as DoD civilians, contends the author, himself
an experienced, high-level military planner, auther, and

former Assistant Professor of History at the Air Force
Academy, who is now at the RAND Corporation . ..

The Liberal Challenge in
the Military Profession

Lt. Col. William E. Simons, USAF

Reprinted, with permission, from the Air University Review, July-August 1966 issue,

pears ill-suited to cope with the dynamic changes

in the world political and technological environ-
ment, Its bureancratic and hierarchical organization has
often tended to reward parochial viewpoints and foster
institutionalized routine. Its dependence on public
support has sometimes served to discourage hold and
timely changes in its internal policies. Its commitment
to optimum security has made it resistant to innova-
tions in defense concepts and to nonmilitary initiatives
in strategy development. These apparent incompati-
bilities with an environment of change highlight a
fundamental issue: Can the military profession, never
hbefore so influential in American society, adapt to the
liberal values of that society and still retain its essen-
tial character?

Though the military traditionally has emphasized
disciplined routine and conformity, it is today experi-
encing a vigorous dialectic, Within its ranks has
emerged a liberalist element that challenges reliance
on the established military maxims and seeks alterna-
tives to the traditional approaches to defense issues.
These spokesmen urge the encouragement of indi-
vidual intellects and creative talents within the pro-
fession, in a constant search for better solutions to
technical military and politico-military problems. As a
result, the officer corps of the several services today
embody two distinct and competing attitudes toward
their responsibilities for national defense.

This dilemma of purpose has been revealed in many
different ways. It showed up during the spring of 1965
in the concluding statement of the White Committee,
which investigated the cheating scandal at the Air
Force Academy. On the one hand, the committee
tound desire for a spirit of free inquiry to excite the
intellects and encourage the critical faculties of Acad-
emy students. On the other, it found dedication to the
development of the traditional character and leader-
ship traits leading to disciplined service in a military
organization. In The Professional Soldier ( 1960}, Pro-
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IN CERTAIN respects the military profession ap-

fessor Morris Janowitz observed a similar dichotomy
of attitudes within the services at large. One school of
thought was seen stressing the heroic martial virtues,
the punitive role of military forces, the value of stan-
dardized career patterns, and “absolute” doctrines for
employing arms. The other was described as empha-
sizing managerial skills and criteria, an adaptive
policy-oriented role for military force, the need for
individualized careers, and “pragmatic” approaches.

Such confrontations are not unusual in corporate
groups. In Soviet Strategy at the Crossroads (1964},
RAND scholar Thomas W. Wolle discusses the doe-
trinal and strategic debates under way within the
Soviet defense establishment. These debates continue
between groups described as “traditionalist” and
“modernist,” or viewpoints predominantly military
and predominantly political. On a broader scale most
political societies, including the United States, have
engaged for years in what Michael Howard has called
a “dialectic between freedom and security.” On one
side of the dialectic are those who see great evil in
hasty, “safe” action which may encroach on individual
liberties, who believe that force must be used spar-
ingly, and who regard a plurality of views as a source
of progress and durability. On the other side are those
who see “foreign” forces as the primary threat, who
believe in generous applications of coercive power in
combating these forces, and who would subordinate
all other motives to a singular will promising to main-
tain conditions of security.

To generations of Americans, the military has ap-
peared to stand on only one side of this debate. And,
until the last decade or so. leading members of the
military profession have spoken and acted rather con-
sistently in ways to confirm this view. Indeed, it is this
fact as much as any other that has been responsible
for the peculiarly American kind of concern for civilian
control over the military. Yet an objective review of
this historical issue will reveal that actual seizure of
civil power by the military (a fundamental concemn
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for so many European peoples and British colonists)
has never been a problem in the United States. Not
since 1787, when the Society of the Cincinnati offered
George Washington kingship and the support of an
armed aristocracy, have American military officers
ever again represented a threat to our political insti-
tutions. Moreover, it has become commonplace to ob-
serve that ex-career officers who have attained the
nation’s highest offices have carefully avoided uses of
power that would appear authoritarian or dictatorial.
Without historical evidence of a civil threat from the
military, one is left to conclude that the American con-
cern for civilian control has been conditioned largely
by mistrust of military attitudes and mental processes.

The judgment of the military professionals is natu-
rally constrained by concern for national security, and
properly so. If this were not so, it is doubtful that they
could perform their unique functions in modern so-
ciety. Incidental to this issue, much has been written
about whether or not a “military mind” actually exists.
Proper perspective is supplied by Charles Burton
Marshall in his observation that a military viewpoint
is essential. As he states, the military profession has
both the “prerogative and the obligation” to view
reality with a distinctive set of attitudes.

A key to these attitudes is found in Janowitz’s view
that “the development of a rational approach to inno-
vation cannot supplant an uncritical willingness to
face danger—the essence of the martial spirit.” Modes
of service behavior are necessarily shaped to instill
habits and attitudes that will best sustain reliable per-
formance in battle. Especially hazardous or complex
technical operations, such as the emergency dive of a
submarine, require automatic response to signals or
verbal commands, allowing almost no interpretation
of the order. Individual desire to respond to impulse
or follow an intuition must be subordinated to the
course of action most beneficial for the entire crew or
unit. To sustain this essential combat point of view,
officers are encouraged to regard organizational loyalty
and obedience to proper authority as the highest mili-
tary virtues.

Related to these requirements are the kinds of
training and testing exercises in which military organi-
zations continually engage. Considerable emphasis is
placed on repetitive, routine drills which, though per-
haps intellectually dulling, are nevertheless necessary
for perfecting combat techniques and teamwork,
Where men’s lives are at stake, standardized practices,
arrived at empirically under combat conditions, must
be established. Thus, infantry platoons constantly en-
gage in bayonet drill and typical field problems.
Strategic bomber crews regularly fly practice naviga-
tion and bombing missions. In such exercises a para-
mount objective is to develop procedures that are as
simplified and free of confusion as combat situations
will permit, Quick reaction and disciplined routine are
primary goals, and conformity with approved practice
is encouraged.

Unilateral service doctrines also tend to constrain
military attitudes. Branches of the military are unique
among professional groups in that each has developed
a rather formal body of rationale as a guide for its
operations and policies. This doctrine provides funda-
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mental concepts and criteria against which new ideas
can be evaluated. However, doctrine can also act as a
force for complacency and inflexibility. This is par-
ticularly true if it is regarded as providing adequate
answers for every service-related controversy. Its value
may be more apparent than real, its rhetoric more
assuring than pertinent, as several instances will
demonstrate:

® In early 1886, Alfred T. Mahan derived histori-
cally the concept that the proper use of naval resources
lay in employing a battle fleet to seek out and destroy
the warships of the enemy. Adherence to this doctrine
by the Navy Department in 1916-17 was a primary
factor in its near-failure to provide escort vessels for
the convoy operations needed to combat German sub-
marine warfare,

e In World War I, the High Command of the
French Army stuck doggedly to the doctrinal prin-
ciple of offense @ outrance (“offense to the death™)
which had been developed and taught in its war col-
lege following the Franco-Prussian war. Repeatedly
ordered advances in the face of withering German
machine-gun and artillery fire resulted in the slaughter
of more than a million French infantrymen and even-
tually led to a mutiny in the field.

® During the struggle of the Air Corps for recog-
nition within the US Army in the 1930s, strategic bom-
bardment was emphasized to the detriment of other
air missions, and the conviction grew that precision
bombers could operate in daylight without fighter
escort, Penetrations to deep German industrial targets,
in accordance with this doctrine, brought such serious
losses in October 1943 that the strategic offensive was
halted until February of the next year, when escorts
could be provided.

Military history offers many such examples of a
service doctrine dogmatically applied despite changes
in the conditions which spawned it.

Unilateral service doctrine tends to be self-perpetu-
ating, and its treatment in the curriculums of profes-
sional military schools fosters the trend. This can be
dangerous in an era when combined arms and joint
service operations characterize conventional warfare
and when whole nations can be destroyed in a few
hours with nuclear weapons. Yet parochial concepts,
developed when naval weapons were employed against
navies and ground forces encountered only other
ground forces, continue to hold sway. As a result, offi-
cers desiring to think about war realistically are often
impaled on their own service’s doctrinal horns.

Today’s military professionals need influences to off-
set the effects of institutionalized routine and approved
doctrine. The technical sophistication of weapons and
the complexities of strategy require productive criti-
cism and receptivity to new ideas. As in no other
period of its history, the American military profession
today faces responsibilities that demand officers with
open minds, with a point of view reflective of liberal
values.

Such a point of view is based on an awareness that
methods, beliefs, and standards first learned—even in
one’s profession—are not necessarily the most appro-
priate ones. Thus the liberally oriented officer is pre-

(Continued on following page)
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THE LIBERAL CHALLENGE

pared to make fresh judgments, each one with full
awareness of context, perspective, uniqueness, and the
suitability of different eriteria for objective evaluation.

® Awareness of context enables the liberal man to
view events or issues in terms of the surrounding cir-
cumstances and the effects which they will have on
these circumstances. As a result, any action he believes
necessary will be taken with full awareness of prob-
able consequences. For example, engineering decisions
with regard to a transportation system cannot be
divorced from costs or from impacts which the sys-
tern might have on its users.

o Perspective enables the liberal man to see prob-
lems and events as products of their formative stages.
He can analvze causal factors and understand why a
problem exists. If successful, he is likely to develop
fundamental and lasting solutions rather than those
that cope only with surface or temporary aspects. For
example, problems arising between factions in an or-
ganization cannot be solved effectively without atten-
tion to the forces that led to initial polarization of these
groups.

e Being aware of unigueness helps the liberally
oriented person determine quickly whether or not the
special features of a problem are crucial. If they are
not, he can apply solutions known to have been suec-
cessful in the past with a minimum of further delibera-
tion. If they are, he knows where to devote his energies
and what kinds of analysis are likely to be appropriate.

# The man who recognizes that many different cri-
teria are suitable for evaluating different issues is the
man best equipped to judge each issue or event on its
merits. He is least likely to rely on doctrinaire rationale
to meet a crisis. Being aware of a variety of possible
approaches to a problem, he is likely to apply the kind
of analysis and take measures most appropriate in each
instance,

These four qualities of mind already characterize an
increasingly significant nuinber of our professional
military officers. It is this group that represents the
liberalist side of the current dialectic. Evolving amidst
the traditional trappings and bureaucratic inertia of
the profession, however, this group in its emergence
has been upstaged by the more dramatic alterations in
Department of Defense organization and management
procedures. Actually the two developments are mutu-
ally supporting. On the one hand, the liberalist element
within the military has helped provide much of the
raw study data on which top management decisions
have been based and has served as a primary source
of talent for implementing the resulting innovations.
On the other, among more liberally oriented officers
the new managerial and policy-making procedures
have encouraged fewer parochial concepts for em-
ploying military resources. Unfortunately, however,
encouragement has not often been accompanied by
recognition.

In point of fact, significant numbers of the officer
corps are better prepared to cope with the technicali-
ties and policy issues of modern defense than some of
their eritics have feared. In 1956, for example, Denis
Brogan asserted that the higher civil servants in Brit-
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ain's Admiralty and War Office were better equipped
to deal with the new role of the scientists in defense
matters than were “the military bureaucrats of the
Pentagon.” His explanation: “Oxford and Cambridge
provided a better education for this function than did
Annapolis or West Point.”

Since that time, however, many of the educational
shortcomings of our service academies have been
remedied, Opportunity has been provided to pursue
academic areas of individual interest in greater depth,
and the quality of instruction has been upgraded by
higher faculty standards. Officer products of these in-
stitutions and of many civilian colleges are being sent
by the thousands each year to the same graduate
schools from which eivil servants in the Department
of Defense, Agency for Intemational Development,
and State Department are recruited. In addition to pro-
fessional skills, these officers acquire the same kinds
of expertise and academic background as many Do),
civilians who hold high-level positions. Moreover,
many of those who serve as faculty members at the
service academies and staff colleges are able to effect
the rare combination of practical military experience
and extensive theoretical contemplation which give
rise to unusual insights.

This reservoir of military talent, combined with the
kinds of intellectual influence most likely to encourage
critical attitudes toward traditional service constraints,
suggests a need for careful reevaluation of typical
approaches toward civil-military relations. Neither the
American people nor their authorized officials can
afford to regard the military profession strictly as an
ultraconservative body whose views will threaten lib-
erty itself if given too large a voice in national policy
determination. To deal summarily with the military
as one homogeneous group under a uniformly applied
doctrine of civilian control is to ignore the very real
differences in attitude and viewpoint which exist
among members of that body and their potential for
a broader, more constructive contribution to national
affairs. The eventual effect will be to stifle the emer-
gence of an effective leadership group within the pro-
fession and instead encourage narrow emphasis on
techniques and total obsession with security that are
50 inimical to a truly liberal and vital society.

The military profession itself needs to take heed.
The problems of fashioning an appropriate defense for
the future are complex. To solve them demands a spirit
of innovation, a knowledge of fundamental issues, and
a rational objectivity far more extensive than in years
past. Unless the services encourage and give recogni-
tion to their “liberals,” the functions requiring these
qualities of mind are likely to pass more and more into
civilian hands. Witness the increasingly large roles
played in recent years by contract study institutes and
“defense intellectuals™ in the shaping of military policy.
If the military profession should encourage even more
reliance on civilian consultants by failing to encourage
similar study efforts and policy recommendations on
the part of its liberalist element, both the profession
and the vital balance in our national policy-making
process could suffer—Exp
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AC Electronics Division
 of General Motors announces

an important new addition
 toits scientific team.

The General Motors Defense Research Laboratories, located in Goleta, AC ELECTRONICS
California, has become a wholly integrated part of the AC Electronics —i
Division of General Motors. &é’%} GM
The acquisition of this new laboratory adds a broad new . |
spectrum to AC Electronics' capabilities in the fields of defense and oo mnem =0
aerospace development.
Physically, these assets add over a quarter of a million square feet of
laboratory space and nearly 900 technical employes.
For more detailed information about AC’s new capabilities in aero-
space, land and sea operations, physical sciences and mathematical
and evaluation studies, contact the Director of Sales, AC Electronics
Division, General Motors Corporation, Milwaukee, Wis. 53201,

Aerospace
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Land Operations

Mathematics and
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Required: universal adherence and
adequate international controls . . .

iy

3t

i
-

10W

A Nuclear Nonproliferation

Treaty Could Work

By Lt. Gen. Harold C. Donnelly, USAF

DIRECTOR, DEFENSE ATOMIC SUPPORT AGEMNCY

Writing on the subject of nuclear weapon proliferation in our August
1966 issue (“Learning to Live with Nuclear Spread”) and our October 1966
issuwe (“Softening the Impact of Nuclear Spread”), political analyst David
Robison argued that nuclear spread is probably inevitable and that, rather
than stress nonproliferation treaty approaches 1o the problem, the United
Stares should concentrate on political / military policies to make the best of

the inevitable.

In the article below, General Donnelly argues that a nonproliferation
agreement can work if it is universally adhered to and adequarely policed
through international inspection goals. General Donnelly's article is ex-
cerpted from his address A Military Look at Nuclear Proliferation,” to
Pittsburgh's World Affairs Council, Nov. 17, 1966.—THE EDITORS

General Donnelly has been Director of the Defense Atomic
Support Agency, Washington, D. C., since January 1964
and received his third star at the same time. In that post
he guides DASA's role in underground nuclear testing and
maintenance of nuclear laboratories and facilities. A vet-
eran staff officer, General Donnelly has had extensive ex-
perience in nuclear matters, and served as Assistant Dep-
uty Chicf of Staff, Rescarch and Development, Hq. USAF,
prior to his present assignment. He is a native of Lynn,
Mass., and was graduated from West Point in 1933,
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g GREEMENT on nonproliferation [of nuclear
/0 weapons] is so meaningful to this nuclear age
£8 that all other arms-control proposals seem insig-
nificant by comparison. And vet we must be realistic
and recognize that if we ultimately do reach agree-
ment, signatory nations will adhere to it only so long
as adherence serves their natonal interests, If a ma-
jority of nations accepts and adheres to the agreement,
however, the potential threat to the world will have
been retarded, Nations will find it difficult to take the
political decision to go nuclear once they have under-
taken the dual restraints of the Limited Test Ban
Treaty and a nonproliferation agreement. World opin-
ion will condemn, as it has since the Limited Test
Ban Treaty, those nations which refuse to sign.

The likely course for the nation which does not
sign, or which after signing does not adhere, would
be to develop nuclear weapons independently. In dis-
cussing this possibility, we can look at the three basic
factors which such a nation would have to consider.
These are nuclear technology, the need for a source
of fissionable material, and funds. The nation that has
both the technology and the material, and which is
willing to put up the money, needs only national will
to produce an independent nuclear capability.

Controlling the transfer of technical knowledge in
the nuclear field is virtually impossible. The basic
knowledge is available to scientists the world over.
Any nation that has the technological and industrial
capability to develop nuclear powerplants has the
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The world’s first full-scale atomic power station is this plant at Shippingport, Pa., a joint project of the US Atomie
Energy Commission and Pittsburgh’s Duguesne Light Company. Forty-cight nations, including some in the Soviet bloe,
are working on nuclear reactor programs, from which, author notes, rudimentary nuclear weapons conld readily be produeced.

means to fabricate rudimentary nuclear weapons. The
development of reactor programs is expanding rapidly
all over the world. Such programs exist today in forty-
eight nations, including the Soviet bloc. They include
303 separate reactors, either in operation or under
construction. Thus, obtaining the necessary knowledge
should present no problem to the nation bent on
achieving nuclear arms,

With technical knowledge thus readily available,
and assuming a willingness to invest the large scien-
tific and financial resources necessary, a source of
fissionable material appears to be the most important
tactor to a nation bent on developing an independent
nuclear weapons capability.

The simplest nuclear weapon requires the availability
of enriched uranium or plutonium, which are presently
produced in gaseous-diffusion plants and nuclear reac-
tors respectively. The gaseous-diffusion process is ex-
pensive and technologically complicated. The produe-
tion of enriched uranium, therefore, requires a great
capital investment, vast electrical power, and a large
and complicated manufacturing plant. Such produc-
tion is well beyond the current capability of most of
the nonnuelear nations.

Nations aspiring to a nuclear weapons capability
are most likely to turn to nuclear reactors, the source
of plutonium. This source is available through inter-
national programs to develop peaceful uses of nuclear
energy. Reactor-produced plutonium may then be used
directly in a crude weapon, or the plutonium can be
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purified for use as an ingredient in a more sophisti-
cated weapon,

Generally speaking, the greater the power level of
a nuclear reactor, the more plutonium it produces. As
world production of nuclear power increases, there-
fore, plutonium production increases. Let me give
you some estimated figures based on Atomic Energy
Commission data,

In 1966, free-world reactors, excluding those of the
United States. could produce about 275 kilograms
of plutonium 239. The Shippingport reactor [in Penn-
sylvania] . . . for example, could produce an estimated
sixty-six kilograms. Looking ahead to 1970, we can
expect an increase by a factor of about five. [By then]
free-world plutonium production will have reached
almost 1,400 kilograms. By 1982, we can expect free-
world production outside the United States to have
reached an annual rate of about 20000 kilograms.
Cumulative production could be in the neighborhood
of 100,000 kilograms by 1983

Scientists tell us that we can make a crude weapon
with five or ten kilograms of plutonium. Hence,
enough plutonium could be produced in the free
world by the middle 1970s to create a significant num-
ber, a very significant number, of nuclear weapons.

A comprehensive test-ban treaty has been proposed
along with other arms-control measures as a means to
halt nuclear proliferation. US policy, as stated in the
President’s message of January 27, 1966, to the Geneva

(Continued on following page)
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HOW A NUCLEAR NONPROLIFERATION TREATY COULD WORK

Disarmament Conference, supports such a treaty. Al-
though it has merit as another step to ultimate world
stability, we must look at such a treaty objectively in
the cold light of our own national interests. Our atti-
tude toward an international agreement banning all
nuclear weapons tests must consider adequate inspec-
tion and detection safeguards, as the President stated.
It also must consider that a nuclear weapon can be
developed without festing. Our own experience has
proved this. . . .

We dropped the only two atomic bombs ever used
in war, on the Japanese cities of Hiroshima and Naga-
saki. The Nagasaki bomb, the second one we used,
had been pretested. It was a system exactly like the
device we detonated in New Mexico. The first bomb,
however—the Hiroshima weapon—emploved a dif-
ferent system. The Hiroshima bomb had never been
tested. Both weapons were crude in terms of present
technology, but it will be remembered that they were
most effective,

The Nagasaki and Hiroshima bombs were in the
twenty-kiloton range. It's possible today to develop a
one-megaton weapon using a smaller but similar sys-
tem to the Nagasaki bomb. Such a weapon, although
large and heavy, could be delivered by aircraft or as
the warhead of a missile. We cannot guess, however,
whether any nation would stockpile large numbers
of such weapons without proof-testing the system.
Certainly the production of such weapons would be
expensive, presenting a significant economic drain on
poorer nations. The development of more sophisti-
cated thermonuclear weapons would probably require
testing,

The question then becomes how to control the
rapidly developing source of weapons material avail-
able from nuclear reactors. How do we ensure that
such material will be applied to peaceful purposes?
Fortunately, there is a good chance that this can be
accomplished.

. . . The United States has promoted peaceful uses
and has provided many nuclear reactors throughout
the world. This program for international cooperation
was initially carried out through bilateral agreements
with individual countries. These agreements included
preventive clauses regarding weapons development
and, of course, provided for inspection. More recently,
some of our programs have been channeled through
the International Atomic Energy Agency and the Euro-
pean Atomic Energy Community. As our old bilateral
agreements expire or enter into renegotiation, the US is
transferring its control responsibility to these interna-
tional authorities. The aim of US policy is the evolu-
tion of a single worldwide safeguards system.

In the past few years, a system of international con-
trols to prevent the diversion of fissionable materials
to weapons development has been put into practice
by the International Atomic Energy Agency. The
Agency, which supervises many international peace-
ful-use programs, applies these safeguards to both
reactors and materials. Thus, while not restricting
peaceful uses, international rules and regulations are
in effect that provide reasonable assurance against the
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diversion of facilities and fissionable materials to
weapons production. .

The United States exercises tight accounting and
control of materials used domestically or exported.
We use our own Atomic Energy Commission safe-
guards system in some instances and depend on the
international systems in other cases, since they are
considered to be equally effective. The International
Atomic Energy Agency applies its safeguards system
to both the reactor fuel it supplies and the plutonium
produced by the reactors it supports. The Agency's
safeguards system operates with the cooperation and
encouragement of both the United States and the
Soviet Union. This program appears to be a unigue
existing base which can be expanded to apply ad-
vanced inspection procedures as the number and vol-
ume of nuclear powerplants increase throughout the
waorld.

In addition to proposing a Nonproliferation Treaty
with acceptable safeguard provisions, and a Compre-
hensive Test Ban Treaty, the United States has pro-
posed a number of other arms-control measures de-
signed to prevent the further spread of nuclear weap-
ons. We have proposed measures to verify a halt in
the production of fissionable material for weapons, to
transfer large quantities of such material to peaceful
uses, and to verify a freeze in the production of offen-
sive and defensive strategic delivery vehicles. The
United States is determined to continue its efforts to
conclude agreements that will prevent the further
spread of nuclear weapons and lead to a more secure
world.

My discussion of the military viewpoint on prolif-
eration has of necessity been woven into the fabric
of the US diplomatic effort to seek agreement on
halting the nuclear spread. I've subordinated the mil-
itary viewpoint which, after all, is the “big stick”
that Teddy Roosevelt added to his advice on walking
softly in international affairs. Our nuclear deterrent
is our “big stick.” Even though it's a stick we hope
never to use, the military viewpoint requires us to
look at international relations realistically.

Thus, while we must give attention to maintaining
pur own defense, we can look also at the difficulties
that a nonnuclear nation must surmount before it can
achieve a nuclear weapons capability. We also must
be continually aware, however, that weapons tech-
nology is widely available and that possession of an
unsafeguarded nuclear reactor provides a source of
fissionable material for weapons. And we must ac-
knowledge that the pressures of even limited war can
build to a point where a nuclear power might be
tempted to share its capability with a nonnueclear ally.

A nonproliferation agreement accepted by and
adhered to by all the nations of the world can provide
a truly effective means by which the spread of nuclear
weapons can be halted. Adherence to international
inspection controls would abet a nonproliferation
agreement. There also is the fact that peaceful atomic
uses themselves, although providing the materials for
nuclear weapons, can help us create a world of plenty
in which aggression could offer no reward.—Exp
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Who Says It’'s On Target?

An electronic bull’s eye says so!

Located in liny Eniwetok atoll an underwatér measuring system pin-poinis the

exact location of missiles fired down the Western Test Range from Vandenberg Air Force
Base — 5000 miles away.

Electrodynamics Division has the responsibility for the desian, production and installation of
this eritical impact locating system. An array of seven transponders has been installed

on the lagoon fioor, Cables connect the array to an onshaore installation which calibrates
the exact impact location of the missile nose cone on its incredibly

accurate flight from the Pacific Coast.

CHALLENGING ENGINEERING ASSIGNMENTS AVAILABLE IN TRANSOUCERS .., TRANSPONDERS ... TELEMETAY ...
Electrodynamics Division

{tormerly Pacilic Division)

Tt enn":,’u/
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SPEARY

DIVISION OF
SPERRY RAND
CORPORATION

.......

A Sperry SYP-800 Series Heading and Atti-
tude Reference Platform has been chosen as
the back-up platform for ILAAS, the integrated
avionics system in development for the U.S.
Navy's advanced light attack aircraft.

The U.S. joins five other nations installing
Sperry platforms in their high performance
military aircraft. SYP-800 systems are the pri-
mary heading and attitude reference for 11
different operational fighters, transports, heli-
copters and ASW aircraftacross the FreeWorld.

The SYP-800 is a highly accurate and reli-
able vertically-stabilized directional gyro plat-
form that provides precise heading informa-
tion relating to true, grid or magnetic north. It
also offers all-attitude pitch and roll outputs to
the aircraft.

The SYP-800 is operational, universally-
applicable, and has proven that it delivers the
highest performance-to-cost ratio of any plat-
form available.

For detailed information on all platforms in
the SYP-800 Series, call Marketing: Area Code
516, 574-2839. Or write us:

SPERRY GYROSCOPE COMPANY
Division of Sperry Rand Corporation,
Great Neck, N.Y. 11020

Five nations are installing Sperry
Heading and Attitude Reference Platforms
in their high-performance aircraft.

The U.S.A. will make it six.
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Speaking of Space
By William Leavitt e, o Dot el S B s e, |
Although the President’s State of the Union message avoided mention of
space programs, military or civilian, no major cutbacks in the space effort
are expected. The moon-landing program will continue as planned, and
the Air Force's MOL program should get increased funding.

“l{e]h‘"&uhnsun: A Worried Planner

7 o B L P i
Lockheed's designer of the U-2 and the YF-12A says that the main
trouble with US technological policy is that we haven't enough on-going
R&D projects.

Space as a Pacesetter For Technology
By Karl G, Harr, Jr. .o vovnvsnsnsnnssmsssneyoseisinonsrssssss-Ob
We must recognize the space effort for what it is. the spearhead of our
total technological advance. Understanding that, we will sce its contribu-
tion to over-all national progress in an age in which technological lag
can cost any nation dearly.

Nuclear Power: Clean and Abundant Energy for a Space-Age World
By Dr.Glenn T.8eaborg . . . c.cvvvnvveenansiiinonasssisssneas
’ The AEC Chairman reports on prospects for the nonmilitary use of
nuclear power to meet the huge energy requirements of an expanding
world population,




TEST SUPPORT...WE'RE
NEVER
OouUT OF
TOUCH

Air-to-ground weapons currently operational in Viet Nam
demonstrated their effectiveness at the Air Force Sys-
tems Command's Air Proving Ground Center at Eglin
AFB on the Florida Gulf Coast. Here facilities exist to
evaluate weapon systems and perfect strike techniques
within operational parameters.

Providing objective test support to the Air Force mission
at Eglin, Vitro Services employs over a thousand engi-
neers and technicians in the acquisition of test data on
aerospace and military systems and the management,
operation, and maintienance of facilities and instrumen-
tation. At Eglin . . . Huntsville . . . Goddard . . . Guanta-
namo . ..over 15 year's experience in test support keep
1700 of us in touch. Vitro Services, Industrial Park, Fort
Walton Beach, Florida 32548,
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Speaking of Space

No major entbacks in the ongoing space program appear to be in prospect

in the face of fiscal pressures of the Vietnamese War. Instead there

will probably be a continuation of the leveling off of the past few

years. On the military side, there are indications of increased funding

for the Air Force Manned Orbiting Laboratory . . .

Space in Fiscal 1968:
Still on the Plateau

BY WILLIAM LEAVITT

Senior Editor/Science and Education

WasHiNGToN, D. C., JaNuARrY 12

I' WAS a different President Johnson who

delivered the long-awaited and lengthy

I State of the Union message. For the first

time he spoke of priorities. Gone was the

insistence that somehow we could afford

to press ahead with equal vigor on all fronts: the

war in Asia, the War on Poverty at home, advanced

technological programs, the rebuilding of cities, and
all the rest.

Except for a brief allusion to the proposed treaty
to outlaw weapons of mass destruction in the void,
there was no mention at all of space in the State of
the Union message. But as observers were quick to
point out there was no mention of a number of other
important current programs, including the supersonic
transport project, oceanography, and science and
technology in general. Do these omissions signify
major cutbacks all along the science and technology
line? The answer is probably no. Rather, what we are
seeing is the President’s preoccupation with Vietnam
and his strong desire to maintain at least some mo-
mentum in his War on Poverty, both efforts which
have suffered sharp criticism for the past year. Hav-
ing asked for a six-percent surcharge on taxes, which
he may or may not get from a recalcitrant Congress
that is distinctly economy minded, the President is
admitting what so many observers have been saying
for months—that even this rich country has fscal
limits, and that, aside from policy pros and cons, the
money question is becoming unavoidable. Thus the
allusion to priorities in the President’s message.

Where does the space effort stand in all this?
Since the President’s proposed Fiscal 1968 budget is
not yet known in detail, it is difficult to say with
certainty which space projects will suffer the most
and which the least as a result of the tight money
situation. It is important to point out that although
space was not mentioned positively in the State of
the Union message. neither was it listed as a spe-
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cific area where great savings were to be effected.

There is no thought, it is known in the Administra-
tion and at the National Aeronautics and Space Ad-
ministration, of slowing down or cutting back on the
Apollo moon-landing program. Although some critics
of the space program have urged the President to re-
duce the Apollo commitment, he wisely did not heed
such counsel. The program has long since passed ifs

For President Tohnson, there is frony in the fact thar to
meet the costs of a shooting war in Fietnam and to main-
tain momentum in his War on Poverty, he has had to
lower priorities in the space program he helped build.
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The Administration, in its Fiscal 1968 budpet request, is
expected fo ask for significantly increased funding for the
Air Force's Manned Orbiting Laboratory project, which,
under leavy secrecy, is proceeding in its R&D pro-
gram. Last year MOL funding reguests were held down,
but 1o get it poing for 1969, dollars are needed soon.

halfway mark and is three vears or less away from
achievement. An enormous waste of money and
talent would have gone down the drain if Apollo,
at this point in time, had been truncated.

The expectation is that in his Fiscal 1968 budget
the President will ask for some $5 billion authoriza-
tion for NASA, and that in the request there will be
sizable funding for NASA's proposed Apollo Appli-
cations program, which would use Apollo capsules
and Saturn booster hardware for a wide-ranging
series of manned and unmanned earth-orbital re-
search and survey flights. There are also indications
that there will be requests for funding of the pro-
posed unmanned Voyager probing of Mars to begin
in 1973, which is still six years away.

Five billion dollars, give or take a little, is an
enormous amount of money. But the fact that it is
on the same general order of last yvear's authorization
request shows that the Administration, pressed by
Vietnam, has been forced to continue its “plateau-
ing” of the over-all NASA effort. Since NASA has
had to spend the major portion of its money the past
several years on ils expensive manned spaceflight
programs. something has had to give. What gave ini-
tially was the ambitious unmanned scientific space-
exploration program that the non-Gemini and non-
Apollo people at NASA had hoped to get going. The
sag seems now to have extended to some aspects of
the manned flight program at NASA—for example,
MNASA's hopes to get a large space-station program
under way. as well as a commitment to manned ex-
ploration of Mars. Choices have had to be made.
Mot surprisingly, the emphasis has been on ongoing
efforts like Apollo and direct follow-ons such as
Apollo Applications.

On the military space side, the indications are that
the Air Force Manned Orbiting Laboratory will at
long last get a substantial increase in funding. per-
haps as much as 5400 million, as compared with the

fill

$150-0dd million sums that have been asked for the
past two fiscal years. It is even possible that the
military space budget request will be higher in total
than the 51.6 hillion asked for last year.

One of the problems of analyzing MOL funding is
the fact that the effort is so secrecy bound. Even if
the request for MOL is substantially larger than in
previous years, that fact may not be as significant as
it appears at first glance—the reason being that since
the program is so secret, no one on the outside is at
all sure how much of the money appropriated in the
past couple of years has actually been spent. Thus,
there is the possibility that at least some new money
may really be old money. In any case, so far as can
be ascertained, MOL—a new departure in strategic
reconnaissance—is proceeding quietly toward its an-
nounced 1969 mission target date. Certainly, if flights
are to take place in 1969, hardware development has
got to start pretty soon.

The vear 1967, without doubt, will be a difficult
one all around. On the space front, there is the un-
nerving prospect that this year, in most ways a mark-
ing-time period for us, could feature spectacular So-
viet achievements. November 1967 is the fifticth
anniversary of the Bolshevik revolution. There are
those who believe strongly that the Russians simply
cannot let this year of all vears pass without a major
space feat.

There are two obvious possibilities, The Soviets
might attempt to construct a large manned earth-
orbital space station. They have the booster power
to do so and their life-support abilities are as good
as ours, s0 far as anyone can tell.

Or, and somehow it scems to this observer more
likely, they might try a manned circumnavigation ol
the moon. This would be even more spectacular than
a manned space station and would obviously sharply
embarrass us as we press toward achievement of the
Apollo moon landing.

If the Russians do successfully fly around the moon
during 1967, the uproar in Congress and across the
country could nearly match the atmosphere of alarm
that permeated this country in 1957 after Sputnik,
Coping with such a situation would be more than
difficult for a hard-pressed Lyndon Johnson.

Aerospace and the Job Corps

The public scarcely realizes to what extent the
aerospace industry and allied technologically oriented
firms have responded to the US government's chal-
lenge that they put their brains and organizational
talent to work on the War on Poverty,

A number of urban Job Corps Centers, for exam-
ple, are operated for the Office of Economic Oppor-
tunity around the country. This writer has visited
some to see for himself what these little-undersiood
places are like and how industry, in partnership with
government, has fared in an enterprise so different
from what rocket builders, computer manufacturers,
and electronic firms have been accustomed to. Con-
trary to the many sensational reports that have ap-
peared in the public print, the Centers, at least those
this writer has seen, are neither hotbeds of delin-
quency nor the cause of community riots. Nor are
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they teen-age concentration camps where youngsters
are marched about in sullen files.

Rather the industry-operated Job Corps Centers
seem to this writer to be an experiment that slowly
but surely is proving itself in the face of what must
seem insuperable difficulties to the industry people and
their university consultants running the facilities. The
youngsters at the IT&T-operated Camp Kilmer Boys'
Job Center, where this writer spent part of a week
late last year, are generally descriptive of the kind of
teen-agers who sign up for the Corps around the
country. Whether they are Megroes or whites, rural
or urban in origin, they are truly separated from the
middle-class suburban mainstream of American life.
Coming from broken families, in some cases from
gang environmenis, dropouts from school, rejected
by society in the large, they have had the guts to
leave their “homes” and live in hardly comfortable
refurbished barracks (at Kilmer, they bunk in little
cinder-block buildings built in 1956 for the Hun-
garian refugees who were camped there) on the
promise that if they stick it out they will get a
chance to learn a trade and have a marketable skill.
Trades ranging from auto repair and food service to
office work are taught at the urban centers.

Many of them are tough looking. But it is easy 1o
vistialize them—better clothed, shorn of self-con-
cious mustaches and other efforts at identity seeking
—as indistinguishable from teen-agers from more
comfortable environments. In a future issue, after
more exposure to some of these Centers, we hope 1o
report in greater detail on where the experiment is
headed.

But meanwhile industrial interest continues and an
indication of that interest is this month's February
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Indusiry has re-
sponded to the call
fa put s alent

and organizational
abilities to work in
the War on Poverty,
A number of firms
are operating Job
Corps Centers where
deprived voungsters
are learning trades
and gaining marker-
able skills, Thiz boy
at the IT&T-operated
Job Corps Cenrer

at Camp Kilmer,

N. 1., is one of thon-
sands of Corpsmen.

6-7 meeting at Austin, Tex., of representatives of
major firms operating Job Corps Centers, the pur-
pose of which is to exchange ideas with community
leaders, educational experts, and other businessmen
on all aspects of the Job Corps programs.

A partial list of the companies invited indicates
the depth of involvement of American industry:
AVCO, Westinghouse, Thiokol, US Industries, Bur-
roughs, Philco-Ford, IT&T. Brunswick Corp., Gen-
eral Precision Egquipment Inec., General Learning
Corp., Xerox, RCA, Packard-Bell, Litton Industries,
IBM, and Northern Nawral Gas,

Space Capsules

00 The measurement of snowfall, a major contrib-
utor 1o the water supply, is possible through the use
of satellites, studies performed for the US Weather
Bureau's Office of Hydrology indicate. As little as
one inch of continuous snow cover can be reliably
identified from satellite photos. according to the
study, which was done for the ‘Weather Bureau by
ARACON Geophysics. The basis of the study was an
analysis of Tiros and Essa meteorological satellite
photos which were viewed with reference o known
snow-depth data for the Missouri and upper Missis-
sippi River drainage arcas.

O Although decisions on what next after the
Apollo program are still pending, NASA has awarded
$825.000 to four acrospace firms for the study of
methods of exploring the planets and for the design
of advanced launch wvehicles. Lockheed Missiles &
Space Co. has a 5200,000 contract to study manned
missions in the Martian and Venusian vicinities,
Boeing Co. has a $150,000 contract for the study of
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a large launch vehicle that could carry a wide range
of payloads of up to 4,000,000 pounds into earth
orbit, using a liguid-hydrogen/liquid-oxygen core
booster with large solid-fueled or liquid-fueled strap-
ons. Lockheed-California Co. has been awarded a
$250,000 contract to study an advanced launch ve-
hicle, which would have an air-breathing, aircraft-
type first stage fueled by liquid hydrogen capable of
conventional horizontal takeoff and landing. A sec-
ond stage fueled by liquid-hydrogen,/liquid-oxygen
would carry a 50,000-pound payload into orbit, while
the first stage is returned to earth for reuse. Morth
American Aviation, Inc., has a $225,000 contract for
the study of several concepts of interplanetary space-
craft for atmospheric braking to orbit around Venus
and Mars,

[0 The Federal Aviation Agency reports success-
ful starting of a jet aircraft engine and operation of
the engine at various power levels using gelled fuel
—one of the proposed approaches of reducing fire
hazards in aircraft accidents. The successful ground
test, which may presage in-flight tests, was achieved
at FAA's National Aviation Facilities Experimental
Center at Atlantic City, N. J. Engineers indicated
that although the FAA ground test with a J47 jet
engine appeared promising. they would need much
additional research before in-flight tests could be
performed. To run the ground test, the FAA devised
a makeshift arrangement to force the gelled fuel
from a tank two feet wide and twelve feet long.

O Japan, which shows promise of becoming a
leading space power, will conduct a series of joint
meteorological rocket launchings with the US begin-
ning in March. The Japanese Science and Technology
Agency and NASA have concluded an agreement by
which ten Japanese MT-135 sounding rockets, ca-
pable of boosting 6.6-pound payloads to 200,000
feet. In addition, ten US Arca sounding rockets will
be launched from NASA’s Wallops Island Station in
Virginia.

O Although the US space spotlight is usually on
Cape Kennedy. the Air Force's Western Test Range
at Vandenberg AFB, Calif., rang up a busy 1966.
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According to the Range's year-end report, the Air
Force facility provided support for more than 120
major ballistic missile and spaceflights. Most splash-
downs took place 5,000 miles and less than a half-
hour from launch, in the Eniwetok lagoon in the
Marshall Islands in the Pacific.

O The seven US defense communications satel-
lites that have been orbiting the earth since June
16, 1966, have survived fifty-three eclipses of the
sun, according to Philco-Ford Corp.’s Space and Re-
entry Systems Division, the developer of the space-
craft for the Defense Communications Agency and
the Air Force. The orbital paths of the spacecraft
around the equator at some 21,000 miles carried the
satellites through the earth’s shadow before and after
the last autumnal equinox because of the sun's rela-
tive position over the equator. As they passed
through the dark area, the satellites were subjected
to much colder temperatures, and since they rely for
power on solar cells, their electronic systems stopped,
cooled, and then rewarmed and restarted as the
spacecraft entered the sunlight again. According to
Philco-Ford, the satellites have continued to function
with “virtually no communications system difficulty™
since their June 16, 1966, launch, despite the ex-
tremes of temperature to which their solar cells were
subjected, and their original estimated operational
reliability period has now been revised upward.

OO0 The Air Force and the Atomic Energy Commis-
sion have successfully tested a radioisotope-powered
water-recovery system which might be used aboard
space vehicles in extended manned voyages. Some
500 grams of plutonium-238 were used as the direct
heat source for laboratory functioning of an experi-
mental water-recovery system that converted wash
water, urine, and various condensates. The test ran
for thirty days at the AEC Mound Laboratory at
Miamisburg, Ohio. Researchers reported that under
actual flight conditions the system could operate for
as long as one year, although in the ground test it
was scaled down to serve two men for a month and
recovered three-quarters of a pound of water per
hour.—EnD

Marching the curvature of
the [unar horizon fo a
small disk, an astronaut
might be able to judee
distance from the moon's
sirface, according ro
Lockheed Missiles & Space
Co. researchers. As the
astronaul approached the
surface, the horizon wonld
appear more fevel, and

af any point in the descent,
the disk could be matched
to the horizon by odjusting
it te a certain distance from
the eve. System might
replace much costlier
powered equipment,
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The main trouble with US technological policy, says one of the

country’s leading airplane designers, the man from the “Skunk Works"”
who built the U-2, YF-124, and SR-71, is that we have not started “enough
advanced R&D projects in this decade.” Lockheed’s “Kelly” Johnson is

concerned that five or ten years from now the Soviels may surpass

us in military technology and science in general . . .

“Kelly” Johnson:
A Worried Planner

BY EDGAR E. ULSAMER

Aszsocinte Editor, Air Force/Space Digest

HE office is spartan. The desk is functicnal

and clean. The man behind the desk is

I unassuming, intense, wastes few words.

What he does say is rapid and precise, yet

deliberate. Clarence L. “Kelly” Johnson,

Lockheed's vice president for advanced develop-

ment projects, would rather build aircraft than talk to

the press. But there is a guicksilver quality to him,

and once he gets started on a subject he feels strong-

ly about, or one that worries him, he takes over the
discussion.

One subject that deeply concerns the builder of
some of the world’s most advanced aircraft—the
record-breaking YF-12A, the SR-71, the U-2, and a
long line of others—is the course the technological
race between the United States and the Soviet Union
is taking. The main trouble, he says, is that this coun-
try has not started “enough advanced R&D projects
in this decade.”

“Five or ten vears from today the Soviels may well
be ahead of us in military technology and science in
general, due to their increasing output of scientists
and engineers,” he warns, To make matlers worse,
“our lead time in creating a weapon system, accord-
ing to some estimates, is already thirty to 100 percent
longer than that of the Soviets—and they are improy-
ing all the time."

He takes no consolation from the fact that, for
the moment, the Soviets don’t have the industrial
depth of the United States, because “they are taking
very rapid strides to rectify this fault, and in en-
gineering and other relevant brainpower they may
well be on the way to surpassing us.”

As for the United States’s unilateral commitment
to offensive missile systems, Mr. Johnson calls on
this analogy: “No good carpenter would tackle his

SPACE DIGEST/FEBRUARY 1967

“Kelly™ Johnson,
Lockheed's vice
president, runs up
stalrs two steps al

a time, saving wryly
that he saves energy
thar way because he
bends his knees only
half as many times.

job with just one kind of tool in his toolbox, and
there is no reason why our national defense should
do s50."” All across the spectrum of deterrence we
need “options because technological surprise is a
fact of life."” As an important example he cites the
“alarming, high-level effort by the Soviets in the field
of anti-ICBM technology.” since then confirmed offi-
cially by Secretary McMNamara's report of Soviet
ABM deployment.

“Do they know something we don't in antimissile
technology and strategy?’ Kelly Johnson asks. “If
they do. our deterrent force might disappear.” He
adds that the United States should not be satisfied
with its present effort in the field of defensive sys-
tems.

Kelly Johnson, twice the recipient of the Air
Force Association’s Theodore von Karmén Trophy
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Clarence L, “Kelly" Johnson, accompanied by his wife;
received Collier Trophy from President Johnson at White
House on September 24, 1964, for designing the record-
breaking A-11, later redesignated the YF-124. AFA
awarded him ity Theodore von Kdrmuin Trophy in 1964,

—in 1963 for the U-2 and in 1964 for the YF-12A
-won't go into specifics because of security consid-

erations, but in general terms he indicates apprehen-

sion over a number of policies and shortcomings.

The United States should work harder to shorten
development times for new defense systems. As it
stands, he says, “by the time we get systems built,
they are often already obsolete.” His characteriza-
tion of the building-block system is that it “optimizes
the component”—and does that “more on paper than
in fact"—instead of optimizing the entire system.

JIohnson is certain that manned air-breathing sys-
terns will be vital to the national defense arsenal of
the future.

The military airplane has two things in ils favor,
he points out. *Air is a shield of sorts against nuclear
blasts, and therefore it is probably more difficult to
destroy & weapon system traveling in air than in
space where a nuclear antimissile missile need not
be very accurate to be effective.” This phenomenon,
along with the ICBM’s calculable course and its in-

One of C. L. “Kelly”
Johnson's most celebrated
atrcraft ix the high-flving
U-2. Downing of U-2
piloted by Francis Gary
Powers over Soviet Union
in 1960 was used by
Kremlin as an exclise 1o
wreck summil meeting in
Paris. U-25 are now flying
weather probes for ex-
amination of Clear Air
Turbulence (CAT).

il

ability to maneuver extensively, he considers as justi-
fying the creation and deployment of advanced
manned aircraft.

Here, too, he is concerned about what the Soviets
are doing.

“The worst mistake we could make would be to
underestimate an opponent’s resources and capabili-
ties,” he warns. In more specific terms, he refers 1o
the MIG-21 flown to Israel in August 1966 by an
Iraqi pilot seeking asylum. “It is a very good and
very advanced aircraft. Yet they can afford to give
it away to other nations. At home they must have
something better,” he says.

As for Soviet supersonic bombers, Johnson enter-
tains no doubts that they will be developed under the
guise of the TU-144. the Soviet 55T, which is ex-
pected to fly in prototype form in a year or two. He
is not too worried about Soviet competition on a
commercial supersonic transport, saying that “the
idea of designing aircraft so they are really profitable
to airlines does not come easy to Communist design-
ers.” But Soviet capabilities in both engines and met-
allurgy, especially titanium handling, are probably
good, and their ability to produce a Mach 3 bomber
can't be seriously doubted, he says.

Two USAF generals have also addressed the threat
from Soviet supersonic bombers. Maj. Gen. C. W.
McColpin, Commander, Fourth Air Force, Air De-
fense Command, has said that the Soviet Union
knows how to build a Mach 3 bomber which “could
deliver a devastating blow while remaining several
hundred miles from our coastal line—well away from
the control and intercept range of present-day de-
fense fighters.”

General McColpin added that the YF-12A could
be designed to incorporate a fire-control system “of
greatly increased range and . . . equipped with highly
maneuverable air-to-air missiles. This combination
would allow the interceptor to engage high- or low-
altitude targets before they could launch their de-
structive armaments.”

And Gen. Raymond J. Reeves, Commander in
Chief of NORAD, has called Soviet supersonic
hombers with long-range air-to-surface missiles “a
threat which we must consider a possibility for the
future.” He added that, if the Russians can design a
supersonic transport, “there is every reason o assume
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that they could easily adopt such a vehicle as the
mainstay of their bomber fleet, which could well go
beyond the limit of our present-day interceptor.”

Kelly lohnson agrees. He, too, thinks that at this
moment the United States does not have the right
kind of interceptor to cope with Soviel supersonic
bombers. The YF-12A as a fighter aircraft would be
able 1o do the job, he says, but to date it has not
been put into production. As for a completely new
system, Johnson says it takes five to seven yvears from
contract award to production of a fighter and about
ten years to produce a bomber.

Johnson fully concurs with USAF Chief of Staff
Gen. J. P. McConnell's statement about the “terrific
military value of the SST." commenting, “It will im-
prove the entire spectrum of our technology and
shorten the lead time for any future manned sys-
tem.” He dramatizes this point by reaching into his
desk drawer for an assortment of small S5T compo-
nents, explaining that the entire project down o
specific components “will help us on military designs
over a wide area, from wiring to structural materials
for years to come.”

Examining the SST in a broad sense, he predicts
that the technological growth and refinement of the
aircraft will be concentrated on lowering the price
and reducing operating costs through the use of ad-
vanced materials technologies. Growth in the S5Ts
range—a critical element over some international
routes—will follow, Johnson predicts, but he does
not expect guantum jumps through the use of new
fuels and improved aerodyvnamics. “You could achieve
great advances if all you are concerned with is super-
sonic flight. But since the aircraft has to be opera-
tional in other speed regimes, you need to compro-
mise, and that’s where vou impose the limitations.
Practical considerations make it difficult to achieve
better performance through the use of such high-en-
ergy exotic fuels as propane, methane, or hydrogen,”
he says, “They simply need too much space because
of their low density, and the only way to solve this
is to eliminate the passengers—hardly a sound pro-
cedure.”

Back on the subject of national defense, Kelly
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Lockheed's record-breaking
YF-124 would make an
effective interceptor capable
of coping with future
Sovier supersonic bombers,
according to “Kelly”
Johinson, DoD has ordered
the production line to be shiet
down on the SR-71 version
of the aircraft, and ar

this fime no F-12x are
scheduled to be built,

Johnson calls for greater concern with two prime
areas which will determine future US accomplish-
ments in military aviation and related fields: materi-
als and propulsion. “Materials are the pacing factor
for almost everything we do,” he says. At this point
he takes out two bolts from his desk and hands them
to his wvisitors to heft. They look alike but one is
much lighter than the other. “The heavy one costs
about $1.50; it’s made of titanium. The lighter and
stronger one is beryllium and it costs over 5100.
We've got a lot of work to do before we can bring
the price down to where we can afford to use this
material the way we should.” This, he stresses, ap-
plies equally to other exotic metals.

In propulsion, the US faces a challenge that is just
as critical, according to Johnson. “We have to ex-
pand our horizons when we think of engines. From
the X-1 to the X-22, can you think of one experi-
mental aircraft we have built to solve the over-all
propulsion problem for high speed? The answer is
none.”

This is a point he dwells on, stating that the pro-
pulsion system is by far the longest lead-time item
in any advanced design. He cites as an example the
inlet problems of the YF-12A and the SR-71, which
required a massive research effort by Lockheed and
Pratt & Whitney. Difficulties of this sort will take on
a new order of magnitude for hypersonic aircrall
where the lifting-body design and the basic engine
design become integral elements, he warns,

“In the case of nuclear propulsion,” he explains,
“pur initial attempts have revealed that trying to get
a very heavy propulsion system which requires a
terrific amount of shielding to fly at a Mach number
of 2.5 and high altitudes is presently far bevond the
state of the art. I expect, however, that in the near
future our large subsonic cargo aircraft can be de-
signed for adaptation to nuclear propulsion. Current
studies by both the Air Force and industry show that
there is a great potential here.”

As for hypersonic and hypervelocity vehicles, Kelly
Johnson is convinced that they are technically feasi-
ble. “but we must determine exactly what we need
them for before we actually build them."—Ex~np



If we recognise the space program for what it is—the spearhead
of our total technological advance—we will understand better its

contribution to the nation’s over-all progress in a world where

countries that lng technologically suffer severe economic and

developmental pangs. We must think of . . .

Space as a Pacesetter

for Technology

BY KARL G. HARR, JR.

HERE is one key element, perhaps most

@ MM visible to [people] in the aerospace indus-

[ try, which seems to have escaped the atten-
tion it deserves. [This] is the importance
of our national space effort to our total

technological advance.

Accomplishing what [we have] and what is pro-
grammed for. . . in the future has required the great-
est organized technological reach in man’s history, It
is the grandest in scope and at the same time the most
difficult in its separate components. Literally hun-
dreds of thousands of people in government, indusiry,
the universities, and elsewhere have had to join
effectively in a systematized but flat-out effort to
project man and machine into [a] strange and hostile
environment. Virtually every scientific and technolog-
ical discipline has had to be factored into this effort.

To [people] in the acrospace industry, reaching tech-
nologically under pressure is not a new experience
As a principal supplier of the nation's weapon sys-
tems [the aerospace industry has] had to be able to
meet the arbitrary performance reguirements and
deadlines imposed by defense needs in times of both
hot and cold war.

But the complexity, difficulty, and scope of the space
challenge is of a whole new order of magnitude. . . .

So what? So what if we have effectively organized
ourselves to accomplish some technological miracles?

So this. In the course of making this greatest and
maost difficult of technological reaches we learn more
and more things. When we reach technologically for
the moon and beyond, we forge mew technological
muscle and sinew, new technological intellect and
skill. We learn new processes; we develop new ma-
terials and new ways of using them; we have to de-
velop new technical concepts, new industrial stan-
dards, new manufacturing techniques and tolerances.
Above all, we have to teach ourselves how to organize
all of the components of such a technological reach,
human and material, known and unknown, available
and vet to be designed or discovered. As a nation,
technologically speaking, we have probably never
learned as much in so short a length of time as we
have from our space effort to date.

In terms of total national interest the importance

of this fact is that technological advance is pretty
much indivisible. [This] is true of every aspect of
technological advance, including the devising of new
methods of organizing it. Just how widespread can
be the effect of what we learn was brought forcibly
to my attention [recently] in an article in a national
magazine describing how the technique of systema-
tizing and expediting research, as developed by
NASA and industry in our space program, was being
used to systematize and force the pace of research
looking to a cure for leukemia.

Because technological advance is largely indivisible,
a nation either opts for technology or it doesn't. As
some of our sister nations have learned, vou either
move with the tide of technological advance or you
fall behind on all fronts. Senator Mike Monroney of
Oklahoma described it this way, “England’s current
trouble has been diagnosed as a case of technology
neglected. . . . Starving technology mortgages the fu-
ture of [a] society. Twenty years ago, Britain picked
immediate social goals over technological progress.
Today, it is paying the price, lacking the production
base to support either social or technical progress.”

Today the question becomes the same for us. It is
not: Should we as a nation have space or other things,
but rather can we have the “other things” if we
reject the technological reach required by space?

Again, so what? So what if the technological ad-
vances forced by the space reach do spearhead the
advance of our total national technology? How much
is that really worth in terms of our total national
interest?

There are several answers to this question. The
simplest one is that most of the important identifi-
able problems that lie before our nation are going
to be solved primarily through organized technologi-
cal reach of a high order. Such a list certainly in-
cludes controlling air and water pollution, solving the
multiple problems arising from increasing urban con-
gestion, providing adequate transportation systems for
a rapidly growing population, ensuring adequate food
and water supply and distribution systems, and even
providing the housing and school systems which our
burgeoning population will demand.

But the simple listing of specifics does not convey
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the true significance to us of technological advance.
The fact is that the security, well-being, and prosperity
of our nation have always depended in major part on
technological advance, and that dependence will in-
crease as we move into the dangerous, crowded, Tast-
moving future. After all, we comprise but a tiny per-
centage of the world's population, and we seek not
only to maintain the world’s highest standard of liv-
ing, but we seek to do so as free men living under
free institutions. Constant technological advance is
the key to achieving such national goals.

It certainly represents the best and truest hope for
the poor man to improve his lot. There is merit to
the ancient Chinese proverb which says, “If you give
a man rice you feed his hunger, but if you teach him
how to grow it you solve the problem of famine.”
Only through constantly advancing technology will
the solutions be found in this rapidly growing nation
not only to provide his minimum essentials, but also
to afford him a means to participate.

Advancing technology also provides far and away
the best hope for retention of our individual free-
doms. Throughout history there have been those who
have warned of the evils of advancing technology in
terms of ils encroachment upon individual freedoms.
But history has always proved them wrong. Today we
have much more technology than we ever had before,
and we have a lot more individual freedom because
of it. If there is a danger in a growing world of men
becoming enslaved by technological advance, that is
a much more manageable danger than the alternative;
and there are examples of this both in our own de-
pression period and today in technologically deprived
nations, where, for lack of technology, man is an in-
evitable slave to the primitive struggle for existence.

In the great distance we have come during the few
short years of the Space Age we have acquired much
technological knowledge that will be applicable to
our total national betterment. We have learned these
things because we had to to do the job. And the total
technological knowledge and capacity of our nation
is the better for it. As we have learned much to date
we will learn much more as we continue to reach
nto space.

Let’s look at what lies ahead. There is a range of
alternatives any or all of which, in varying degrees,
will involve extension of our technological reach.

Even the wholly automated program, new applica-
tions for earth-orbiting spacecraft, unmanned probes
to the moon, the planets, and the void outside the
ecliptic, at the lower end of our range of present pos-
sibilities, would represent a vastly greater technologi-
cal challenge than those we have already met.

Moving into more difficult areas we might adopt a
program involving gradually extended earth-orbital
operations with manned spacecraft, building on our
existing technology toward the large “permanent™
space station supplied by earth-to-orbit ferry craft.
Or we could gradually extend “stay-time” on the moon
toward the construction of a manned lunar base.

At the far end of the spectrum, as currently en-
visioned, is the manned expedition to a nearby planet,
most likely Mars, the celestial body least hostile to
human exploration. Such a mission is deemed feasi-
ble in the decade of the "80s, probably about fifleen
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years after the initial lunar landing. Of course we do
not have the technology today for such a venture;
but we can confidently calculate that we can build
such capability within that time span.

If we do all or most of these things, which inciden-
tally would require approximately the same percent-
age of our gross national product as is now being
allocated to space, we shall continue to force the
whole pace of American technological advance far
into the future. As it has in the past, such advance
will set the pace for our total national technological
advance. Every aspect of our national life which is
influenced in any degree by technological advance
will be the beneficiary.

My point is this: Leaving aside the advantages in
scientific knowledge, national prestige, defense insur-
ance, domestic economics, and everything else, the
task of conquering space requires far and away the
greatest technological reach man is faced with, and
perhaps ever has been faced with. On a thousand
interrelated fronts it sets the pace for all technologi-
cal advance. Whether vou call it forced technology,
responsive technology, stretched technology. or what-
ever, it will be this particular technological focus of
our efforts that will lead the way of our whole na-
tional technological advance. . . .

If we recognize our space effort for what it truly
is, i.e., [the] pacesetter of our total technological ad-
vance, and if we believe that the nation’s future well-
being depends in many vital ways upon such advance,
then I submit we can all begin thinking more clearly
about the true relationship between the nation’s con-
tinuing commitment to space and our total national
interest.

But there is onc other key point to bear in mind
as we [recall the recent] twenty-fifth anniversary of
.« Pearl Harbor. If we learned any lesson from De-
cember 7, 1941—and the space "Pearl Harbor” rep-
resented by the launching of Sputnik—it should be
this: Not only must a nation make a fundamental
decision that it will opt for technology, and not only
must it recognize the relationship between techno-
logical advance in one area and total technological
advance, but it also must learn of the indivisibility of
technological advance in terms of continuity and suc-
cession.

The scrambling we had to do after Pearl Harbor to
mobilize technologically for war, and the scrambling
we had to do after Sputnik to mobilize technological-
ly for space exploration should have brought home
to all of us the essentiality of continuously pressing
for such advance. . . .

The aerospace industry [has] had to learn about
long lead times and how to deal with them. Hopefully
the nation as a whole has learned that insofar as de-
fense and space matters are concerned, we can afford

no technological gap.—END

Mr. Harr is President of the Aerospace Industries
Association, a former Defense Department official,
and a onetime Rhodes Scholar. The above article is
excerpred from a recent speech by Mr. Harr at Town
Hall, Los Angeles, Calif., delivered December 6, 1966,
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Grumman’s across-the-board
Space Capabilities 1967-1977

PRESENT LM WORK

Construction of all vehicles scheduled for 1967 delivery
is well under way. We have already delivered the first
Lunar Module to Kennedy Space Center. This year we
deliver to NASA the vehicle scheduled to land on the
moon. We are confident of meeting the goal of landing

a man on the moon safely before 1970.

ADVANCED SPACE MISSIONS

Grumman has spent over three years studying the ap-
plication of our Apollo/LM vehicles to a variety of earth
orbital, lunar orbital and lunar surface missions. Also,
their relevance to scientific earth resources, communi-
cations and logistics missions. We've expanded the
scope and intensity of studies in planetary probes, ad-
vanced scientific satellites, military applications, lunar
bases, re-entry vehicles and manned Mars missions.




MARS MISSIONS

Grumman is engaged in major application research to
develop vehicles for soft and hard landings on Mars.
Qur aim is to make current space hardware and experi-
ence pay off for the national space program: to use
what we've learned and built in order to achieve maxi-
mum success at the lowest practicable cost in the
crucial Vovager mission. Before a man can land on
Mars, scientists must learn a great deal more about the
planet and its environment. This calls for a varied series
of probes, orbiters and hard and soft landers.

ORBITAL SPACE STATIONS

Currently under study are space stations with lifetimes
of up to five years. And space science isn't the only
area to profit from orbital space stations. The knowl-
edge gained filters rapidly into our daily lives. In such
forms as earth resources surveys, world-wide educa-
tional TV, and greatly improved meteorological data for
more precise weather reports?

GRUMMAN .sicraft Engineering Corporation + Bethpage, L. |, New York




Nuclear power, usually thought of in military terms, is coming into ils

own as an inexpensive, clean, and abundant source of energy for civilian uses.
And its potential is being demonstrated at the very time that power require-
ment forecasis for a burgeoning population around the world indicate the
jantastic amount of energy that will be needed in the decades to come . . .

Nuclear Power: Clean and Abundant

Energy for a Space-Age World

BY DR. GLENN T. SEABORG

Chairman of the Atomic Energy Commizsion

N TODAY'S technologically oriented civili-
zation we have become very conscious of

] our energy needs and resources. And this

energy consciousness, this awareness that

the wise management of expendable energy
is a major factor in our current and future develop-
ment, comes to us none too soon. A few statistics and
projections point this out quite dramatically. Our
current population in the United States is approach-
ing 200,000,000, It is conservatively estimated that
by the end of the century—only thirty-three years
away—we will have over 350,000,000 people in the
US. While this is not quite a doubling of our popula-
tion, a projection of our energy needs during the
same period indicates we may expect a more than
threefold increase in energy consumption. . . .

1 think we can be grateful that, historically speak-
ing, nuclear energy arrived on the scene when it did.
The nucleus of the atom offers great promise as a
major source of electric power and that promise is
rapidly being filled today. Before discussing the
growth of nuclear power, and the policy associated
with its growth, let me point out some of the fea-
tures which make that growth desirable,

With reference to . . . air pollution, nuclear power-
plants offer decided advantages over fossil-fueled
plants. The main advantage stems from their control
of waste. In a nuclear reactor the split atoms, or
“fission products™ as they are called, remain within
the fuel cladding until such time as the reactor is
refueled. Then the used fuel elements are removed,
stored under water for a cooling-off period, after
which they are safely shipped to a reprocessing plant
where unused fuel and valuable radicisotopes are ex-
tracted for future use. The remaining waste products
are then safely disposed of in storage tanks at under-
ground burial sites. The extremely minute amount of
radioactivity produced auxiliary to the operations
can be held and released in such tiny amounts, and
under such favorable atmospheric conditions, that it
poses no health hazard whatsoever. Or it can be
packaged for safe disposal in other ways. In fact, a
nuclear plant can be built without any stack at all.

In contrast to this, the stacks of fossil-fueled plants
must release to the atmosphere effluents which con-
tain amounts of carbon dioxide, which cannot be
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reduced, and sulphur dioxide, for which no effective
removal system has yet been developed.

In addition to the direct reduction of the rate of
air pollution by the use of nuclear plants, if nuclear-
generated electricity could be used as the basis for a
predominantly electric-powered transportation system
—that is, electric rapid-transit conveyances and bat-
tery-powered automobiles——a substantial reduction
in air pollution could be effected.

Muclear power is relatively independent of peo-
graphy because of the extreme compaciness and long
life of nuclear fuels, and, therefore, nuclear plants
can be operated far from their sources of raw fuel
material—uranium and thorium ores—without sig-
nificant economic penalty.

Finally, nuclear energy lends itself well to use in
large nuclear power stations generating large blocks
of very economical power. The current realization of
this economic factor is the primary cause for the
growth of nuclear power today and will influence
the major role it will play in the future.

What have been the developments in the history
and policy of nuclear power which have led o its
current status? What is that current status? And
where does nuclear power go from here? . . .

While the assets in the development and produc-
tion capability of the wartime Manhattan Engineer
District were transferred to the civilian Atomic En-
ergy Commission in 1946, the principal occupation
of the Commission for a number of vears continued
to be related to military defense purposes. Of course,
the dream of peaceful uses of nuclear energy flour-
ished with the first realization of the technical feasi-
bility of the nuclear-fission chain reaction as early
as 1942,

While some civilian nuclear energy development
projects . . . were initiated prior to the passage of
the Atomic Energy Act in 1954, it was not until that
legislation permitted broader declassification and
broader participation by industry that serious efforts
really led to major expansion. Since that time the
transition from government monopoly to industrial
cooperation and completely privately owned plants
has proceeded quickly and, in my opinion, very suc-
cessfully.

The initial thrust of civilian nuclear power has

SPACE .D!‘GE.ST;"’F.EB‘RU.{HY 1867



gently, gently

Soon two Apollo astronauts will descend to the moon's
e in their Lunar Module. By controlling the amount

and direction of thrust of their TRW liquid t engine,

they will be able to ho while selecting their

ing spot, and then chocse their rate of descent. Their

man-rated lunar descent engine is one of a family of small

throttleable engines built by TRW Systems, an operating

p of TRW Inc. All of these engines have the precis

- ce rendezvous, docking, mid-
course correction, attitude control and descent.

TRW is 60,000 people at 200 operations around the world,

applyi dvanced technology to space, defense, automo-
tive, aircraft, electronics and industrial markets.

TRW.




Phantom nose woes are no mystery to Sperry

McDonnell chose avionic test equipment specialists

for the multi-mode radar in the RF-4C. In fact, the
Sperry Radar Signal Simulator automatically checks
any multi-mode radar from a remote position for power,
frequency agility and receiver sensitivity. This

permits operators to conduct radiated tests on the flight

line. [ Sperry’s RT-783/APM-228 is environmentally
qualified and designed to meet MIL-T-21200 Class 2

requirements. It reduces checkout complexity

and the amount of test equipment required,

as well as contributes substantially to
guick-turnaround-time—a necessity for any of today's
operational aircraft. [ If your requirement involves
tests of any multi-mode radar, look first to the

avionic test equipment specialists. Call SPERRY
MICROWAVE ELECTRONICS COMPANY, 813-855-3311.

SPERRY MICROWAVE ELECTROMICS COMPANY, Clearwater, Florida

SPEARY

DIVISION OF
SPERRY RAND
CORPORATION




been in the development of plants using light, water-
cooled reactors. An important contributor to the
development of these reactors has been the AECTs
naval-reactor program. The pioneering of light water
reactors—today the mainstay of the nuclear indus-
try—was performed in the development of the nu-
clear-powered submarine. A further key develop-
ment was the construction of the first large nuclear
electric powerplant, using a pressurized water re-
actor, which began operating in 1957 at Shipping-
port, Pa.

Within more recent years a broad range of tech-
nologies for civilian nuclear-power production has
been developed. Projects have included the design,
construction, and operation of experimental and pro-
totype reactors. The operating experience of pro-
totype reactors on ulility systems has been important
1o our over-all nuclear-power development. Likewise,
the maximum assumption of financial responsibility
by industry has been, and continues to be, a valid
element of providing incentives for the achievement
of economically competitive nuclear power, Through
this process the industry has now reached a point
where large capacity nuclear powerplants employ-
ing proven light water reactors are being built, and
it appears they will prove to be economically attrac-
tive in comparison with fossil-fueled plants in many
sections of the country, including some: areas where
inexpensive fossil fuels are readily available,

As civilian nuclear power grows, it guite naturally
will be assuming greater responsibilities in fulfilling
our over-all energy requirements. And, as this hap-
pens, private industry’s role in nuclear power will
grow at an increasing rate. The Commission has
been proceeding for a number of years on a course
intended to permit the nuclear-power industry to
flourish with minimum government involvement.

One recent step taken in minimizing governmental
involvement with private industry was the passage
and implementation of legislation regarding private
ownership of special nuclear materials. This legisla-
tion now permits, and by the early 1970s will re-
quire, private companies to own the nuclear fuel in
their power stations. Previously it was required that
this material be owned by the government and leased
for commercial use.

Another important phase of industry’s participa-
tion in nuclear power was initiated in 1966—the
operation of the first privately owned nuclear fuel
reprocessing plant. As things stand now, the sole
remaining operating function for which private nu-
clear power is dependent upon the government is the
enrichment of uranium conduected in our govern-
ment-owned gaseous diffusion plants. And we have
reached the point where the future possibility of pri-
vate industry’s becoming involved in this function is
now coming under serious study.

Nuclear power is beginning to pay some returns
for the invesiment of approximately $1.5 billion of
tax money which has been spent on its development.
Based on projected nuclear-power growth rates and
reductions in cost of power production, the returns
will show the investment well justified. However, nu-
clear power also has certain additional developments
which must be pursued if it is to play a major role
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in supplying our country’s and the world's future ex-
panding power requirements,

What are some of the current developments in nu-
clear power? In what direction is the AEC moving
o iry to assure that nuclear power fulfills its prom-
ises of abundant and economic power? . . .

We believe that, with the excellent cooperation we
have had from the country’s nuclear industries and
electric utilities, we have successfully carried out our
commitments to [our] first two objectives—leading
to the demonstration of economically competitive
nuclear power and helping to establish a self-suffi-
cient nuclear-power industry.

Our country now has in operation and committed
for operation the light water reactors which should
help demonstrate that nuclear power can safely, effi-
ciently, and economically generate civilian electric
power.

It is appropriate that the government now concen-
trate on the next objective. Consequently, there is a
shifting of interest and efforts toward developing re-
actors which will be best suited to “stretch out” the
low-cost reserves of nuclear fuel, and eventually to
utilize the high-cost nuclear fuel, through a more
efficient utilization of fuel. Of course, no new sys-
tem—no matter what its importance to the over-all
fuel economy—will be widely adopted if in itself it
is not economic. Cost, therefore, remains an impor-
tant factor in our reactor development thinking.

With all this in mind, our major efforts now are
being directed toward the third specific objective
stated in our 1962 report—the development of re-
actor types known as “advanced converters” and
“breeders.”

To understand what these reactors can mean in
terms of the future development of nuclear energy
it is necessary to know some basic facts of nuclear
technology. . . .

When today’s light water reactors, fueled with
uranium, are operated at their economic optimum,
they use only a very small fraction of the latent fis-
sion energy contained in their uranium. That is the
case because they are using essentially the fissionable
isotope uranium-235, of which there is only a very
small fraction in their uranium fuel. Should we con-
tinue to use only these types of reactors, it would not
be long (in view of projected power demands) before
even the large supply of economic nuclear fuel re-
sources known in the world today would be exhansted.

However, it is possible to convert uranium-238
and the other abundant nuclear source, thorium-232
(both of which we refer to as “fertile” materials).
to fissionable fuels. This important conversion can
be accomplished by transmuting, within reactors,
uranium-238 to plutonium-239, and thorium-232 1o
uranium-233. Plutonium-23% and uranium-233 are
fissionable and can be used as reactor fuel. The net
effect is to “burn” indirectly the nonfissionable, very
abundant, fertile uranium-238 and thorium-232.

Most reactors accomplish this extremely produc-
tive transmutation to varying degrees and do so dur-
ing the course of producing power, but water-cooled
reactors do so only to a small extent. (Incidentally,
of the new fuel produced, some is “burned” in place
and some is later extracted and reprocessed for fu-
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ture use.) Those improved converter reactor systems
which produce almost as much new fuel as they con-
sume we refer to as “advanced converters” or “near
breeders.”

It is also possible to develop—and work has al-
ready begun on them—reactors that through the
conversion process produce more fissionable material
than they consume while generating electricity. Here
again the net effect is to “burn” indirectly, but in
this case almost completely, the nonfissionable urani-
um-238 and thorium-232, These reactors are called
“breeders.” The significance of the breeder reactor
to the future of nuclear power lies in the fact that
it is the key to unlocking the tremendous energy
stores in the nonfissionable but extremely abundant
isotopes uranium-238 and thorium-232. By allowing
us to make the most efficient use of our nuclear re-
sources this new technology gives us promise of a
vast supply of economic power.

The known worldwide reserves of uranium and
thorium are vast, and new reserves of these ores will
no doubt be discovered. But it is only through breed-
er reactors that a large fraction of the energy in these
natural resources can be utilized and that an ade-
quate source of energy can be assured for centuries
o come. . . .

If high-gain breeder reactors are available by
[1990}—and I think they will be—then the amount
of uranium available at $30 per pound or less is
sufficient to operate more than 50,000,000 mega-
walts of nuclear power for the thirty-year lifetime
of the reactors. Most importanily, the use of high-
gain breeder reactors will permit economic utiliza-
tion of uranium costing far more than $30 per
pound, which is available in vast quantities, and this
will provide a virtually unlimited source of energy.
And the use of thorium with efficient breeder reac-
tors gives rise to a potential source of nuclear fuel
sufficient to accommodate an additional nuclear elec-
tric capacity comparable to that which will utilize
uranium. . ...

In the past two years, sales of nuclear powerplants
have shown remarkable growth. Sales of nuclear
plants, which amounted to a combined generating
capacity of 2,000,000 kilowatts in 1963-64, rose to
over 5,000,000 kilowatts in 1965, and in [December]
nuclear plant sales [were] approaching 20,000,000
kilowatts.

Today, as a result of the current light water reac-
tors being sold. competitive nuclear power is bring-
ing down the cost of electricity in this country, The
development of large nuclear reactors and new asso-
ciated technologies is also making feasible the con-
struction of the large dual-purpose nuclear plant for
producing electricity and desalting seawater.

Such a plant, the first of its type, is currently being
planned to serve the Los Angeles area. . . . The sav-
ings being passed on to the consumer by competitive-
nuclear power are paying him back for his invest-
ment as a taxpayer in developing nuclear technology.
This process should continue as new and more eco-
nomical nuclear plants are built. In the future the
procedure. may go one siep further in bringing us
benefits not even hoped for when nuclear power was
first introduced. I refer here to the possibility that a
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very economic and efficient breeder reactor economy
could bring the cost of electricity down to a level
where abundant, very cheap power would have a
major influence on our entire economy.

It is conceivable that the future will see wvast,
automated industrial complexes built around large
nuclear powerplants. These nuclear plants, in the
multimillion-kilowatt range, would be producing elec-
tricity and process heat so cheaply that they could
be used to separate and recycle enormous quantities
of waste of all kinds, reprocessing it together with
new raw materials into feed materials to be fed to
manufacturing plants in the same complex. They
could desalt seawater and recycle sewage to give us
fresh water for drinking and for agriculture. They
could extract minerals from the same seawater. They
could supply the electricity to produce steel by hy-
drogen reduction, make large quantities of nitrogen
and phosphate for much-needed fertilizer, and pro-
vide the heat, electricity, and radiation to process
new ceramics, metals, polymers, and many new sub-
stances. Furthermore, such a nuclear-powered indus-
trial complex would be quiet, clean, and compact.
Underground arteries, conveyor belts, and pipelines
might replace the maze of roads and rails usuvally
associated with such operations. Few if any chimneys
would rise from this complex in which all potential
pollutants would be carefully controlled. . . .

I have concentrated . . . mainly on a discussion of
nuclear power through nuclear fission. There are two
other sources of cnergy on which I would like to
touch briefly. They are sources which are directly re-
lated. T am speaking of solar energy and controlled
thermonuclear fusion. The fusion of nuclei of hy-
drogen, of course, produces the energy of the sun
which supports all life on earth so that, in a sense,
this source of energy is not new to us.

Many advances are being made today in the direct
harnessing of solar energy, and this form of energy
has proved useful in our space program. It is con-
ceivable that increased use will be made of this abun-
dant and low-cost energy source with the develop-
ment of even more efficient and less expensive solar
cells. While solar energy will never be a source of
large blocks of power because of the low intensity of
sunlight here on earth, it may prove useful in many
areas where the energy demands are moderate.

The development of controlled fusion would pro-
vide. mankind with a virtually limitless supply of
energy, as it would mean we could use as a fuel the
heavy hydrogen found in common seawater. It has
been estimated that the energy from the heavy hy-
drogen nuclei in the oceans is equivalent to the en-
ergy of 500 Pacific Oceans filled with high-grade
fuel oil. Such a potential fuel resource cannot be
ignored.—END
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Dr. Seaborg is the Chairman of the Atomic Energy
Commission and a distinguished scientist who hax
been honored with the award of the Nobel Prize.
The above article is excerpted from an address to
the Natienal Conference on Air Pollution, Washing-
ton, D. C., December 13, 19066.
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FOR THE NEW ADVANCES IN AVIONICS—KEEP AN EYE ON -‘%—@

Pin-point navigation

| t deliver the goods

New, low cost
AN[AYN-1 Digital Navigation System

In any weather, in darkness or daylight and over any ter-
rain, tactical aircraft with the ANfAYN-1 aboard can pre-
cisely navigate to a targeted position. And the hardware
that computes and displays all necessary data far this job
will be delivered in early '67 for about one-third the cost
of competing airborne computers. Considering its com-
pactness and light weight, the AN/AYN-1 provides more
computer capability per dollar per pound than any other
comparable system on the market.

Utilizing gyro heading, Doppler, Loran or VORTAC inputs
and a combination of wind velocity/direction and true air
speed, the DIVIC computer almost instantaneously gener-
ates complete and precise navigation solutions for both

LEAR SIEGLER, INC.

... rescue a friend

] destruy an enemy

cockpit display and aircraft control. Control and system con-
stants are stored in a permanent memory module of the com-
puter and cannot be lost through power or system failure,

The AN/AYN-1 represents the latest developments in a
precise, proven system, USCG and FAA flight tests of the
prototype systems (AN/AYA-4) in the C-130 and T-29 air-
craft have demonstrated excellent results.

The entire system—computer, indicator, controller and
chart display—weighs less than 60 Ibs. Cubic displacement
is similarly low.

In addition to its basic capabilities for pin-point naviga-
tion, the AN/AYN-1 can also be adapted to weapons
delivery and fire control, Omega and fully integrated
flight control systems. \

For more details, please call our nearest office or write
Russ Coyner, Product Manager, for literature,

INSTRUMENT DIVISION
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To further his own political ambitions, Canada’s Minister of Defense
Paul Hellyer has speeded up the unification of Canadian armed

forces and made unnecessary changes which are detrimental

AIR FORCE

FEBRUARY, 1987

to military morale and national defense policy, as well as being

foreign to good management principles, contends this auther, an

experienced Canadian military planner. But to his credit,

Mr. Hellyer has created a parliomentary committee to investigate

the problem, which, hopefully, will slow the tempe and force

some compromises . . .

Canada’s Military Unification—
Greater Efficiency or Chaos?

By Air Vice Marshal Robert A. Cameron, RCAF (Ret.)

print for this action. We can’t go to anyvone

and say, ‘How did you do it? What were
your mistakes? What is the best way to tackle this or
that problem? We have to make all these judgments
on our own. We will carefully consider every step
and move as our intellect directs us, but we won't be
panicked by any imaginary time clocks.”

This statement was attributed early in 1965 to
Canada’s Minister of Defense, Paul Hellyer. It refers
to his widely publicized program for the unification
of Canada’s armed forces into a single military service.
But despite his good intentions, the wholesale firing
and replacement of top brass, plus last summer’s so-
called “Admirals’ Revolt,” leave little doubt that at
some point Mr. Hellyer began to ignore his intellect
and in fact became panicked by a time schedule.

‘w E'RE breaking new ground. There is no blue-

The Progress of Unification

From the launching of the unification program with
the appearance of his “White Paper on Defense” in
the spring of 1964, until late in '65, Mr. Hellyer
seemed to be making suitable headway with his plans.

The author, retired Afr Vice Marshal
Robert A. Cameron, spent thirty-five
vears in the RCAF. More than eight
of those years were in Washington,
where his job involved rechnical liaizon
with the aerospace industry, For an-
other eight yvears he was assigned in
Eastern and Western Europe. Much
of hix career was fn the managemeni
and organization areas. Before retir-
ing in 1966, he was RCAF Director
of Organization and Management.
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The three service headquarters were reshuffled into a
single integrated staff. This was Stage L

A functional command system was established to
control all field units, and the complicated process of
setting up these subordinate Headquarters, plus the
reassignment of units, was well in hand (See “Cana-
dian Aerospace: A Tightened Belt and A Clear Eye,”
by Norman Avery, Feb. '66 AF/SD). End of Stage IL

After some initial alarm at the sweeping nature of
the integration proposal, a few beheadings, and sev-
eral voluntary retirements, people were slowly getting
used to the idea. By the fall of 1964 the principal ap-
pointments both at Defense Headquarters and in the
field were filled with top-quality officers who pre-
sumably had the respect of their service colleagues.
The prevailing mood of military personnel varied from
a wait-and-see attitude to mild optimism, depending
on whom you talked to.

Then in the spring of '66, and with Stages I and II
under his belt, the Minister suddenly speeded things
up. Stage III, the final process of unification, involved
some hard-core problems, including a deep cut at
service traditions. Top advisers were counseling a
go-slow policy and were talking about five years as a
reasonable time to complete the job. But the word
from the front office was “full speed ahead.”

Explosion in the Top Rank

At that point there seems to have been an abrupt
parting of the ways between the civilian and military
authorities. Result: a purge of top brass such as Can-
ada had never before experienced was set in motion.
At Defense Headquarters the top five appointments
{ amounting in US terms to the Chairman of the Joint
Chiefs plus all four Service Chiefs) either left their
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“You've come at the right time, my boy—

a few vocancies have just opened up.”
—Reprinted by courtesy of The Mail-Star, Halifax, Nova Scotia

jobs in complete frustration or were sent to the showers
by the Minister during an ineredible eight-week
period.

This wholesale replacement of senior officers got
only scant coverage in the press. But in mid-July Rear
Adm. William Landymore, head of the unified Mari-
time Forces and a redoubtable champion both of ser-
vice efficiency and naval traditions, blew his stack! He
did this at a press conference, and the results were
electrifying.

Admiral Landymore was promptly fired and all
other admirals resigned in protest at the Minister's
program. Support for the Admiral's stand against com-
plete submergence of service identity appeared across
the country as well as from members of the other
services. Within days, the myth of “great enthusiasm”™
for unification had been blown sky high. Nevertheless,
final score for the summer in favor of the Minister—
thirteen of fifteen major appointments changed hands
with nine of the incumbents either being fired or
taking early retirement.

Will Mr. Hellyver be able to pull Canada’s severely
shaken apparatus of defense together and achieve both
the economy and efficiency that were the stated pur-
poses of unification? Many doubt that he will. One
erstwhile enthusiast puts it this way: “He had a good
thing, and he had it made. But he forgot people.
There wasn’t nearly as much wrong with the services
as Hellyer made out, though with better integration
we stood to improve them. In pushing too quickly for
complete unification, he has muffed his chanees and
has dealt Canada a serious blow in the eyes of its
allies, to boot.”

Mr. Hellyer's Goals

Mr. Hellyer's boast was better defense than before
at a total cost of $1.5 billion per year plus small annual
increments for inflation. However, an initial eut of 500
aircrews from the Air Force escalated to a drain on
talent that cost him a whacking 150-percent increase
in risk pay before he stopped the rush to civil airlines.
Similarly, an over-all rundown that was to cut the
numbers in uniform from 125,000 to 110,000 is now
sliding below the 105,000 mark with no outpouring of
new recruits to reverse the trend. (Ironically, one of
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the first moves Mr. Hellyer made was to unify the
separate recruiting systems and cut numbers by a
third! ) This inability to stabilize the force size is
brushed off as competition from the civilian economy.
But to counter the problem, the country is faced with
costs of $100 million a year in increased pay. Part of
this would have been inevitable without unification,
but part of it certainly represents a buying back of
attraction for military life that Mr. Hellver threw
away when he unified the services.

Another goal was to raise the portion of the defense
budget spent on capital equipment from the twelye
percent, to which it had dropped, up to twenty-five
percent. It's not anywhere near this vet, and if it ever
does reach this figure within the current budget, most
experts think it will only be achieved with a force
goal of about 75,000-80,000. In the face of these fig-
ures many people wonder whether Canada has either
the right defense policy or the right Minister of
Defense,

Three Aspects of Canadian Defense

In appraising the Canadian defense picture at this
time, three principal aspects attract attention. The
first, of course, is the unification process. Then there
is Mr. Hellyer's political ambition, which amounts to
a serious conflict of interest. It isn’t a normal case of
equity in a commercial company, but it’s every bit as
prejudicial to good defense. And, finally, there is the
nation’s new defense policy, which on analysis seems
similar to, and just as retrograde as, General de
Gaulle’s nationalistic orientation for France.

The Canadian Department of Defense had faced
some serious problems during the previous Conserva-
tive administration, but these didn't produce the
chaos Mr. Hellyer claimed to have found when he
took office. There were problems to be sure, and
frustrations, but definitely no chaos. Apart from the
necessity to complete some important nuclear agree-
ments, it was a financial squeeze that promised the
biggest headache for the new Minister. There was no
doubt that military overhead was increasing at a faster
rate than the taxpayver’s willingness to absorb it.

After several months’ deliberation, Mr. Hellyer de-
cided that unification of the services was the only way
to resolve the financial dilemma. In selling this revo-
lutionary program to cabinet colleagues, he promised
greater economy and efficiency, and he took exception
to three principal things in the old system: the num-
ber of senior officers with direct access to him, waste-
ful competition between the services, and duplication
of effort.

It is indeed hard to understand the Minister’s
reluctance to consult with a panel of four senior
officers, all of whom could speak from vast personal
experience. His responsibilities include three high-
lv specialized military activities that have about as
much in common as do Pan Am, US Steamship Lines,
and the International Harvester Co., however much
he may persuade himself to the contrary. The corpo-
rate management of any group like this in civil life
would certainly include top specialists from each of
the components. But Mr. Hellyer has elected to make

{Continued on page 80)
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CANADA'S MILITARY UNIFICATION

his decision with consolidated advice from one mili-
tary adviser—a Chief of Defense Staff (CDS).

A one-over-one arrangement like this makes no
sense whatsoever. This is not simply a personal or
“military mind” judgment. Every management expert
in the country would regard it as highly undesirable
even if both incumbents were geniuses. Since we
breed few geniuses in Canada, there will usually be
an enormous gap in their understanding of a problem.
Instead of bridging this chasm with a modern manage-
ment team, we have linked the eivilian and military
sides of defense with what amounts to a single tight-
rope—an arrangement that is guaranteed to make the
Minister’s already difficult job even more so.

The Minister might argue that in practice most of
his decisions will be taken in consultation with some
officers at the deputy level, as well as with the CDS.'
And so they may. But the deputies are staff specialists
only; in no sense can they be regarded as experts in
the three disciplines of the military trade. The way the
Headquarters has been designed, practically everyone
down to the rank of colonel should be homogenized,
and it is on officers of this rank the Minister will have
to depend for his specialist advice. This will force
him, as one civilian eritic puts it, “down into the nuts
and bolts of defense where he has no business to be.”

Wasteful Competition?

One hears a lot about the damage “wasteful com-
petition among the services” did to the country and
how unification will avoid it. Another version of the
accusation is that the services, each with its own little
empire, pushed strategy and reequipment plans in
isolation from the over-all defense policy. Specific in-
stances to support this contention are lacking for the
simple reason that they never existed. True, certain
service programs have been undertaken that subse-
quently ate up a bigger slice of the defense pie than
was originally anticipated. This had the effect of
putting more money on some programs than desired
and so in a sense distorting policy. But the difficulty
was the result of poor budgetary procedures; it could
have been (and may well be) encountered even in a
unified organization.

Happily the US recently developed a technique to
avoid this pitfall, and it has been adopted by Canada.
As it is working out in the US, the Program Package
Budgeting System seems to control sectional initiatives
and pressures without destroying their great merit in
advancing the state of the military art.

Without competition to stimulate our civilian econ-
omy, we would not be living as well as we are. With-
out some healthy competition in defense to keep us
ahead of the threat, many of us might not be living
at alll

Two Kinds of Duplication

One could write at length about duplication of
effort among the three services. Imevitably there is
some. But there are two kinds. There is wasteful

duplication and there is productive duplication. In an
early brush with wiification, I worked in a building
with three stamp-vending machines. This was judged
to be wasteful duplication so two were eliminated.
The remaining one wias locked up each day at 4:15
p.m. Since much of my mail was generated after that
hour, my staff had to resort to greater use of the more
expensive telecommunications to get action!

No one will resent Mr, Hellyer for wanting to cut
wasteful duplication. But many fear that the cure he
proposes will be worse than the disease. As James
Forrestal, the man who was later to become first US
Secretary of Defense, said during World War II to a
congressional committee: “Unification appears to offer
the goal of less duplication and great economy. But
in practice it is more likely to result in a monstrous
bureaucracy that consumes more than it saves, by in-
creased overhead and lost opportunities,”

To appease his apprehensive military flock, Mr.
Hellyer has often stated there will continue to be units
and personnel specializing in combat on land, at sea,
and in the air. He has said, in effect, that in his pro-
gram of unification there is no need to reach down too
far. But despite these assurances, the Defense Minister
now seems to be doing just that. The Navy has been
particularly outspoken against encroachment on its
traditions and way of life—encroachment that seems
prompted more by political appeal than demonstrable
gains in economy and efficiency. This more than any-
thing else is considered to have caused the explosion
last summer,

What Had Already Been Done

Before Mr. Hellver took up the idea of unification
as his own, much had been done to avoid duplication
in Canadian defense. The Chaplain, Legal, Dental,
and Medical Services, plus our three officer training
schools, had been completely integrated. The Army
provided rations for all three services; we had a
National Defense Communications System embodying
all static military communications; we had an inte-

‘grated Maritime Headguarters, for tactical operations

in Canada.

Early on, Mr. Hellyer integrated the recruiting, pub-
lic relations, ground transportation, and intelligence
services. The Navy took responsibility for the Air
Force's maritime requirements, and the Air Force was
made executive agent for the provision of navy and
army aircraft as well as its own. The Pay Corps of the
three services are in the process of being amalgamated
as are the Works Services and Supply as it concerns
common-user items. Most people agree that unifica-
tion of these functions can be accomplished without
incurring too great a bill for cross-training or suffering
a loss of efficiency as a result of reduced specializa-
tion.

But so long as people fight on land, at sea, and in
the air, they will have to be supported by certain
supply, technical, and operational facilities where in-
terchangeability of personnel will be completely
impractical. And so long as people have to fight and
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die, identity with others who share the same way of
life will be vital.

The Minister speaks about ironing out anomalies
in terms of service, trade structure (300 down to
about 100), opportunities for promotion, commission-
ing-from-the-ranks policy, retirement ages, and the
like. But critics note that “these things can be done
by ministerial edict and don't require the complete
suppression of service identity—the soldier to give up
his kilts or the sailor to do away with his pipes and
the time-honored “Aye, Aye, Sirl”

It is the Minister’s seeming passion for homogeniza-
tion that has resulted in the creation of the Tri-Ser-
vices Identity Organization (TRIO). It sprang up
overnight and at last reading had nineteen branches
across Canada. This group is not against unification
as such; it simply wants to ensure that what is done
will in fact make for a better system. It is against
change for the sake of change or change for the sake
of Mr. Hellyer's political career. For the unhappy
truth is that the Minister's political ambition is known
to be very much at the root of his passion for unifica-
tion and his senseless rush to complete it.

Mr. Hellyer's Ambitions

The vear 1967 has two important implications for
Mr. Hellyer. In the first place it is Canada’s centennial
year, in the course of which there will be military
parades in all parts of the country. It would naturally
be a considerable feather in the Minister’s hat if the
participants who swing smartly down the nation's
avenues are dressed in a common, perhaps even “hell-
vertrope,” uniform, and if this achievement is drawn
to the attention of the public with suitable attribution.
Not that Mr. Hellyer has need of such recognition to
hold his job. But all along he has recognized the nec-
essity of some sort of a spectacular achievement for
promotion out of the defense post, and a part of his
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Muany say Canada’s Minister
of Defense Paul Hellyer has
modeled himself on hizs US
ecounterpart, Seeretary of
Defense Robert S, MeNamara,
Mr. Hellver would deny

that he =¢t out 1o be a
Canadian McNomara, but
there are many similarities
in their methods. At lefi,
Mr. Hellver, right, chats with
Mr. MeNamara al meeting at
NATO Headguarters.

zeal for unification is certainly with this in mind.

The second reason why there is a magic about 1967
for Mr. Hellyer is the Liberal convention scheduled
for this year. Occasionally béfore, but more frequent-
ly last summer, he has been talked about as a possible
leader of his party. If he is over the hump of integra-
tion with a good press, and is available for reassign-
ment when convention time rolls around, it would
clearly be a high card in his bid for the top job. Hence
another reason for bucking the go-slow advice of his
staff and driving both himself and his program to a
make-or-break point in their futures.

A discussion of Mr. Hellyer's political ambitions
wouldn’t be complete without mentioning the influ-
ence that US Defense Secretary Robert McNamara
has had on him. Mr. Hellyer would deny that he set
out to be a Canadian McNamara when he became
Minister or that McNamara urged him, as has been
suggested, to “press on with unification so we can see
if it works.” But there can be little doubt that in opting
to revolutionize Canada’s military organization, Mr.
Hellyver took moral courage from the strong-arm meth-
ods of his colleague in the US. Mr. McNamara, of
course, hasn't done away with his military advisers:
he just ignores them. And therein lies a world of dif-
ference.

When Mr. McNamara moves on or out, he will at
least leave an adequate management team to serve
his successor. But when Mr, Hellyer goes, Canada will
be saddled with a future reorganization to correct his
mistakes—unless, of course, he does something about
them in the meantime.

Complete Switch in Defense Policy

The most far-reaching aspect of Mr. Hellver’s revo-
lution may turn out to be not his unification of the
forces, but his complete switch in Canadian defense

{Continued on following page)
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“I don't mind them having their little traditions
+ « « but this is the fowrth fired admiral this
week who's decided to go down with his desk.”

=—Reprinted courtesy of The Vancouver Sun,
Vancouver, British Columbia

policy. Because of the emotion being stirred up over
unification, this other aspect is not getting the atten-
tion it should from either the public or the Canadian
Parliament.

Since the Korean War buildup, Canada’s defense
policy has been one of “interdependence.” Canada
integrated a powerful 300-plane force with the French
and the US on the Central Army Front in Europe, a
mechanized army brigade group with two British ones
in Northern Army Group, while the Maritime Air
Command and Navy assumed extensive antisubmarine

responsibilities under SACLANT, During the 1950s

Backbone of the Canadian
Air Transport Command is
the Lockheed Hereules. At

right, troops board a Hereules
transport during an exercise
in the province of Alberta.
Air Transport Command
operates twentv-four Hereules
transports for the Canndian
armed forces,
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we built a respectable air defense force that in due
course was integrated with elements of the US ser-
vices in NORAD. And finally, as well as reserves for
augmenting our Brigade Group in Europe to a divi-
sion, we maintained forces for sundry tasks in Canada
plus peace-keeping missions assigned by the UN.

Then along came Mr. Hellyer with his new look of
1964. In appraising Canadian defense poliey, he de-
cided there was none. He let it be known that the
previous government had saddled us with a lot of
“expensive junk,” and that the sconer we were rid of
it, the better. In crystal-balling our needs for the
future, here is the wording of his vision:

“This new philosophy is one of emphasis and chang-
ing roles. It does not preclude the fulfillment of those
obligations previously undertaken and the utilization
of the equipment purchased at staggering costs by
the former government for those tasks. It does mean
a shifting emphasis and a greatly increased capacity
in an area where a Canadian contribution is a real
addition.”

The dynamite in this statement is, of course, in the
last sentence. When you hunt up specifics, vou find
that this “shifting emphasis” and “greatly increased
capacity” mean that our force structure in the future
will be built around four army brigade groups from
which Mr. Hellyer hopes to draw “hard-hitting units
for serviee anywhere in the world in response to UN
and other peace-keeping requirements.”

The Move Toward Nationalism

Thus far, substantial additions have been announced
to our sea and airlift capability, and more are con-
templated to make our army units completely mobile.
An order has been placed for cross-support aireraft.

{Continued on page 85)
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Rapid Transit...
Vietnam style

The long road north from Saigon is dotted with travel-folder
names — Phan rang, Binh-dinh, Quang-tri, Thanh-hoa — all
complete with leeches, mud, and booby traps. Inevitably, the
Allied footsoldiers will cover every miserable step of the way.
One of the few comforting sights on this weary joumey is the

constant nearmness of search, rescue and evacuation helicopters.
The trip back for our sick and wounded is as quick and com-
fortable as we can make it . . . and will stay that way.
Kaman Aircraft Corp., Bloomfield, Conn., suppliers of Search
and Rescue Helicopters to the Armed Forces.
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When operative, they will be "able to exercise with the
land elements they are required to support.” In addi-
tion a wide range of new equipment is on order for
the army, When all these programs are complete, it is
easy to see there won't be much left for “fulfilling
those obligations presently undertaken.”

It seems clear that Mr. Hellyer has in store for
Canada nothing more or less than what General de
Gaulle has done for France. Jointly with our allies in
NATO, we criticize the General for his excessive na-
tionalism. Yet here is Mr. Hellyer steering us away
from the entirely modern concept of interdependence
and back to the idea of a unified national force—a con-
cept that surely went out of fashion for Canada with
the War of 1512l

Canadian Contributions to NORAD

The future of Canada’s contribution to NORAD will
be of particular interest to the reader. It's no secret
that Mr. Hellyer never has had much sympathy for
NORAD. He considers the F-101B and the Bomarc
missile as some of the “expensive junk™ referred to
earlier. He feels there is little US interest in NORAD
because so far every Commander in Chief has retired
from the post at the end of his tour rather than going
on to other assignments, And Mr. Hellyer's thinking
about future hardware for air defense is no more
logical. It is contained in this illuminating quote
from his White Paper on Defense: "Some of these air-
craft [the close support F-3s he is buying for his
mobile army units] would also contribute to air defense
as required, thereby eliminating the necessity for
acquiring special aireraft for this purpose.” It sounds
almost like a unilateral Canadian version of the “Open
Skies Policy™

Canada’s once-powerful contribution to 4th ATAF
in Europe is being allowed to wither on the vine. By
contrast with the trouble Mr. McNamara gets into
every time the question of reducing American forces
in Europe hits the fan, it amuses me to note the ease
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In place of the ambitious
Avro Arrow inlerceplor,
whose cancellation was a
severe blow to the Canadinn
acrospace industry, Canandian
air defense units now are
equipped with the MeDonnell
F-101 Voodoo.

with which Mr. Hellyer has gone about the problem.
He has never liked the F-104, so cutting numbers and
squadrons is one of the real pleasures in his business,
and no one argues with him. As a sop to SACEUR,
Mr. Hellyer will no doubt offer tactical air support for
the mobile army units he will keep available for de-
ployment to Europe. Who besides Mr. Hellyer would
equate tactical air support with conventionally armed
F-5s for even the whole of Canada’s four brigade
groups, with the 144 atomic-capable Starfighters we
once had, which SACEUR claims he still needs?

Mr. Hellyer has frequently acknowledged that the
foreign and defense policies of a country must go hand
in hand to be successful. But many Canadians are ask-
ing under what circumstances these mobile units are
going to be used. To read the propaganda, one would
think we are prepared to go off alone and fight for
the peace of the world in any hot spot that needs at-
tention. We may well undertake some observer mis-
sions alone, if we don’t price ourselves out of the
market. But one thing every Canadian knows is that
our troops won't be fighting anywhere unless they are
fichting alongside allies. And in these circumstances,
what amounts to self-contained mobile police units
will be a shabby contribution from a nation with
Canada’s industrial capacity.

It's common to accuse the military of always being
prepared for the war before the one that ultimately
confronts them. Well, in Canada’s case, it may be just
the opposite. Mr. Hellver seems to ignore present
realities and to be outfitting us for those haleyon days
several wars in the future when nightsticks may well
settle the conflict of nations!

The Effect on Airpower

A final comment on this new force structure has to
do with its effect on Canadian airpower. Airpower is a
bad word for many people who can’t understand it,
and this, by all indications, includes Mr. Hellyer.

{Continued on following page)
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Nevertheless, it does exist. And a cardinal principal,
since airpower became a recognized factor in military
strategy, has been to avoid dividing it up into penny
packets. However, when Mr. Hellyer's new look be-
comes fully effective, Canada’s air forces will be split
in three distinct parts: a tactical element dominated
by Army thinking for the support of mobile battalions,
a maritime element dominated by Navy concepts, and
an air transport element,

In these circumstances, there will be little prospect
of cross-fertilization and no staff element will exist at
the top to foster the over-all development of airpower
in conformity with its ever-widening horizons in the
world at large. This is not a complaint about the func-
tional command system. It simply harks back to the
lack of high-level specialist input at defense head-
quarters—our former Service Chiefs, or what with our
unified management would correspond to the big busi-
ness device of Product Line Managers.

What's Happened to Civilian Control?

In summing up this sorry picture it is hard to escape
the conclusion that Mr. Hellyer has so far done little
for economy and efficiency in defense and has made
a travesty of one of democracy’s cherished ideas, i.e.,
civilian control of defense.

In 1963 Canada had a defense system of which she
could well be proud. By periodic adjustments to or-
ganization and strategic outlook, as well as to equip-
ment and training, we were keeping abreast of com-
petition throughout the world. Our forces, wherever
they served, were respected for their professional com-
petence and élan,

Then along came Mr. Hellyer. He was young
{ thirty-nine ) and knew relatively little about defense
(his own admission). But he claimed that this made
tor great objectivity and was just what defense needed

T
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from its top man. Within a few months he decided on
a complete reorganization of the Canadian force struc-
ture and a totally new defense poliey. He set about
this revolution while the government had the slimmest
of working majorities and, consequently, no gnarantee
of his continuing in office during the time it might
take to accomplish such a monumental task. He did
away with the three top service advisers and thus
deprived himself and the country of the one important
safeguard against unrestrained enthusiasm in this im-
portant post. And finally, to compound chaos, he ruth-
lessly purged his opposition and stepped up the integra-
tion simply because it suited his political ambitions!

Running Too Fast and Too Far

So far as I know there never has been, nor is there
now, any question of an alternative to political control
of the defense organization. But surely with our re-
sources in imagination we can come up with some way
to make a good thing better without tearing it apart
to begin with. Meanwhile, despite an alerted press
and public and parliamentary opposition, it is unlikely
that the government will be overthrown. And without
this, Mr. Hellyer will end up doing pretty much what
he wants. On the other hand, some compromise is now
clearly on the books, for he can't afford another blood-
letting such as he had last summer.

Canada has no experienced watchdog committee or-
ganization, as has the US, to protect our defense de-
partment from abuses of this sort. But to his credit,
Mr. Hellyer has created a parliamentary committee
that is now starting to function with moderate effect.
And in running too fast and too far with integration,
the Minister may have given this group a stepping-
stone to real power that will ultimately impose sensi-
ble restraints both on himself and on future Ministers
of Defense. At least we hope so.—Exp

When and if Mr. Hellver's
plan becomes fully effec.
tive, Canada’s airpower
will be divided into three
distinel parts: a tactical
clement dominated by
Army thinking, a maritime
clement dominated by
Navy coneepts, and an air
transport element. The
latter is represented by
the C.130 Hercules

al left. In these cir-
cumstances, the author
contends, there will be no
staff element at the top
to foster the over-all de-
velopment of airpower.
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Needed: An End to Bickering

Wasmmverox, D, C., Jasnvary 10

Once again, the Secretary of Defense has gone out of
his way to irritate a congressional committee—over a bill
that is certain to pass in the House and has been assured a
hearing in the Senate.

The subject this time is the Reserve Forces Bill of
Rights. It was written last vear by Rep. F. Edward
Hébert (D.-La.), a subcommittee chairman of the House
Armed Services Committee, after an earlier facedown with
Secretary McNamara over whether Congress or the De-
fense Department had jurisdiction in determining the
structure of the Reserve Forces. Secretary McNamara, vou
will recall, had set into motion machinery to merge the
Army Reserve into the Army National Guard. The House
Armed Services Committee opposed the plan and forced
the Secretary to back off,

Mr. Hébert then drew up his Reserve Bill of Rights, to
establish in law both a Reserve and National Guard, and
setting forth details on their structure and administration.
When he called for hearings on his hill, DoD opposed
most of its features. Nevertheless, the bill passed the House
with only one dissenting vote, 1t died, however, when the
Senate failed to act before adjournment last October.

Since that time, Sen. Richard Russell (D.-Ga.), Chair-
man of the Senate Armed Services Committee, has prom-
ised to consider the bill after House repassage.

With congressional approval of the bill thus virtually
assured, a group of military leaders from the Pentagon
visited Mr. Hébert in Louisiana in December to discuss
DoD’s objections. Mr. Hébert indicated he would be will-
ing to consider modifications and wrote Secretary McNa-
mara inviting DoD’s comments on changes. Back came a
two-sentence reply signed by Mr. McNamara's deputy, Cy-
rus Vance. Thank you for vour letter, it said in effect. But
there’s no need for further comment, for our views on the

Maj. Wayne N.
Whatler is
awarded Air Foree
Cross by AFLC
Commander Gen.
K. B. Hobson at
Kelly AFR, Tex.,
for guiding resene
eraft to his
downed wingman,
despite heavy
ground fire which
erippled What-
lexy™s F-105 over

North Vietnam,
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JU. Mews and Comment about Afr Force People...

By Jackson V. Rambeau

AFA DIRECTOR OF
MILITARY RELATIONS

Though performing urgent airlilt missions, like this New
Jersey ANG C-121 delivering priority cargo lo SAC base
on Guam, four Air Guard C-97 and C-121 groups and eight
AF Beserve C-119 units are marked for elimination this
¥ear, reversing Dol) decision to retain some another year.

bill are the same as those we expressed before your sub-
committee last vear.

The letter achieved two immediate effects. It reddened
the faces of the DoD emissaries who thought they had
been empowered to discuss revisions with Mr. Hébert.
And it prompted Mr. Hébert to cancel plans for subcom-
mittee hearings and promise that his Bill of Rights would
pass the House before the end of January.

Secretary McNamara exhibited the same stubbornness
last year on the military pay raise. Even when it was
obvious that Congress would grant both a civilian and
military pay boost, Mr. McNamara refused to budge.

We might add that there is again no provision in DoD's
FY 1968 budget for a cost-of-living raise, even though
Congress is almost certain to approve a raise for govern-
ment employees, including the military.

A task force under Rear Adm. Lester E. Hubbell, USN,
has been hard at work for more than a vear developing
guidelines for widespread reform of military compensa-
tion and benefits. But because of steeply rising costs of the
war in Vietnam, DoD has decided to shelve the Hubbell
recommendations for this year, This means that, instead
of gaining the benefit of the Hubbell group’s exhaustive
studies, any military pay and benefits legislation this year
will be drafted on the Hill without Pentagon assistance.

Still a third issue on which Mr. McNamara was over-
ridden last year was on retention of three Air Guard trans-
port groups which DoD had scheduled for elimination Jast
September 30. In the FY 1967 appropriations bill Con-
gress voted funds for their retention. Do) is now going
ahead with plans to deactivate those three ANG groups
during FY 1968, plus one more and eight AF Reserve
C-119 units as well. Once again it's up to Congress to
override the Secretary of Defense, who still refuses to
agree that the nation needs all the airlift it can get, at
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Sen, John G. Tower (R.-Tex.), only member of Congress
now serving in Enlisted Reserve, is sworn in for new four-
year hitch as Boatswain’s Mate 3d Class by Cmdr. Allen L.
Peck. USNE. Senator Tower, member of Armed Services
Committee, served on gunboat in western Pacifie in WW IL.

least as long as the war continues in Vietnam. We cer-
tainly hope Congress will do so.

Confronted with all these examples, the average service-
man might well wonder who is looking out for his inter-
ests. Certainly it is not DoD, which should be his spokes-
man. Instead he must rely on Congress to remedy DoD's
omissions.

An improvement in relations between DoD and Con-
gress is long overdue. In preparing its legislation, Con-
gress needs the advice and cooperation of DoD. Continued
conflict between the two cannot possibly be in the best
interests of the country.

Overcoming the Pilot Non-Shortage

As recently as late last fall, Secretary MeNamara was
insisting there was no shortage of pilots in the armed
forces, But in December he authorized the Army to boost
its training rate to 610 pilots per month, a fifty-percent
increase. To provide facilities for the Army’s advanced
helicopter training, he deferred the closing of Hunter
AFB. Ga., which had been scheduled for June. The base
will be turned over to the Army at that tme.

Less than three weeks later, DoD announced the expan-
sion in Air Force pilot training which we mentioned in
“Parting Shots” last month. It includes 487 more spaces
for the Air Force and forty-nine for foreign pilots. Also,
as we mentioned, Randolph AFB will retumn to the pilot-
training business, as soon as some other activities can be
transferred. (Mavbe USAF will seize the opportunity to
move the Military Personnel Center back to the Washing-
ton area. )

These actions have not been sufficient to dissuade Sen.
John Stennis (D.-Miss.) of the Senate Armed Services
Committee from investigating the reasons underlving the
pilot shortage. AFA, which has been looking into all facets
of the problem (see December 1966 “Bulletin Board”),
was invited to submit its. findings informally to Senator
Stennis’ subcommittee.

The Air Force isn’t waiting until Randolph is ready and
more trainer planes are acquired to expand its pilot pro-
duction rate. It enrolled an additional fifty-eight students
in classes beginning in December at ils eight existing
training bases, and will continue to add extra candidates
each month. To do so, training squadrons are going to a
six-day schedule with instructors and maintenance per-
sonnel carrving a heavier workload.
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Actually, the reentry of Randolph into pilot training
may well represent a second increment in boosting the
training rate. The increase granted by DoD is barely half
of the 900 additional pilots USAF needs annually, It hopes
to get authority for the remainder in the FY 1968 budget.

A passing note: There are 1,300 pilots in the Air Re-
serve and Guard transport groups DoD has marked for
inactivation in the next vear. If the umits are eliminated,
some pilots may shift to other units; few junior officers
will enter on active duty under USAF's modest recall pro-
gram. The pilot skills of the majority will be lost to the
armed forces.

Medical Scholarships—But No Dental Care

Another budget casualty in meeting costs of the Viet-
nam War is DoD's plan to seek dental care for military
dependents, at least for this year. It was to have been high
on DoD's priorty legislation list, but the $150 million
price tag for the first year's operation dictated its with-
drawal. However, Sen. Robert F. Kennedy (D.-N. Y.) was
expected to introduce a dental care bill early in this ses-
sion which closely matches Dol)’s original plan.

DoD is going ahead, though, in requesting a small-scale
program to provide scholarships for prospective medical
officers, with a view toward eventual elimination of the
doctors” draft. Scholarship expenditures can readily be
justified because they would call for four years' service

DoD refusal to grant proficiency pay to Air Foree mechan-
ies, though allowing it to Army aviation mainlenance per-
sonnel, is contributing 1o alltime low reenlistment rate
not only among first-term airmen but in eight-year gronp
as well, AFA is on record urging wider pro pay benefits,

after graduation. The retention rate among doctors now
being drafted for two years is extremely low.

DoD) is planning to start with a thousand scholarships
in the next fiscal year. But since the first results are years
away and it would take an estimated 13,000 scholarships
to replace the doctors’ draft, DoD will urge Congress to
extend the latter which comes up for renewal this year.

AFA’s Medical Council has long favored the scholar-
ship approach.

AFA to Set Up Junior Officers’ Council

Establishment of a Junior Officers’ Council in the Air
Force Association to consider and recommend solutions to
major service problems of Air Force junior officers has
been proposed by AFA President Jess Larson.

“Far some time, the Air Force Association has main-
tained a keen interest in the area of career motivation for
young officers,” Mr. Larson said in a letter to commanders

{Continued on following page)
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of seven major USAF commands inviling nominees for the
Council. “This interest has been heightened this past vear
by the requirement to retain more officers because of the
situation in Southeast Asia.

“At the same time, we are aware of many factors in the
civilian economy attracting an increasing number of prom-
ising young officers out of the service. We are anxious to
help in solving this problem.”

Commanders of ADC, AFSC, CAC, HedCom, MAC,
SAC, and TAC were each invited to nominate one lieuten-
ant or captain to serve on the Council. AFA hopes to
schedule its first meeting prior to, or in connection with,
the National Convention in San Francisco, March 14-17.

o L] L]

Parting Shots—Dr. W. Randolph Lovelace, I, who was
AFA’s Chairman of the Board when he died following a
lightplane crash in Colorado in December 1963, was post-
humously awarded the Kitty Hawk Award of the Los An-
geles Chamber of Commerce for distinguished civilian
achievement, . . . Maj. Gen. Reginald C. Harmon, USAF

Dr. Chiao Jen Wang,
veleran aerospace
rescarch expert,
heads new Office of
Advanced Engineer-
ing in DoD)'s Ad-
vanced HResearch
Projects Ageney. He
earned Ph.D. at
Johns Hopkins Uni-
versity in 1953,

(Ret.), first Judge Advocate of the Air Force, serving from
1947 until his retirement in 1960, was recently named
Director of the Air Force Aid Society. . . . USAF will
award scholarships to 3,000 cadets in its four-year AF-
ROTC program this year, reports Brig. Gen, Donald F.
Blake, AFROTC Commandant.

Time-in-service requirement for promotion of USAF
first lieutenants to captain has been cut to three and a
half years. By April, USAF will promote 11,300 first lieu-
tenants, including 6,000 previously selected at Hg, USAF.

In a photo in last month's column, we incorrectly iden-
tified Col. Stanley V. Rush as CAC’s 4th Reserve Region
Commander. Colonel Rush heads the 512th Military Air-
lift Wing at Carswell AFB, Tex., under the 4th Region,
whose commander is Col. John T. Shields.

L] L] L]

SENIOR STAFF CHANGES . . . B/G Thomas H. Bee-
son, from Vice Cmdr., Hq. 14th AF, ADC, Gunter AFE,
Ala, to C/S, Allied AF, Southern Europe, Naples, Italy,
replacing M/G Lloyd P. Hopwood . . . B/G Russell A.
Berg, from Dep. Dir.,, MOL Program, OSAF, and Dep.
Cmdr.,, MOL, AFSC, Los Angeles, Calif., to Dir., Office
of Space Systems, OSAF, replacing M/G James T, Stew-
art.
M/G John B. Bestic, from Dep. Dir., National Military
Command System, to Dep. Dir.,, NMCS Technical Sup-
port, DCA, with additional duty as Dep. Dir., DCA,
Washington, D. C. . . . B/G Archie M. Burke, from Cmdr.,

0
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Maj. Gen. Don (. Darrow, left, is relinguishing command
of Ninth AF, Shaw AFB, 5. C., to wnke over TAC's Nine-
teenth (Suitecase) AF at Sevmour Johnson AFB, N, C. Maj.
Gen. Harold E. Humfeld, right, new Director of Mainte-
nance Engineering at Hg., USAF, formerly commanded SAC™s
1st Sirategic Aerospace Div. at Vandenberg AFB, Calif.

37th Air Div., ADC, Goose AB, Labrador, to Viee Cmdr.,
14th AF, ADC, Gunter AFB, Ala., replacing B/C Thomas
H. Beeson . . . B/G Harmon E. Burns, from Dir. of Main-
tenance Engineering, DCS/S&L, Hg. USAF, to DCS/M,
Tth AF. PACAF, Saigon, Vietnam, replacing B/G James
H. Thompson.

Milton A. Chaffee, from Dep. Dir., Command & Con-
trol, Office, Deputy for Limited War, ASD, AFSC, Eglin
AFB, Fla., to Technical Adviser (Tactical Planning), ESD,
AFSC, Hanscom Field, Mass. . . . M/G Don Q. Darrow,
from Cmdr., 9th AF, TAC, Shaw AFB, §. C., to Cmdr.,
19th AF, TAC, Seymour Johnson AFB, N. C., replacing
M/G Luther H. Richmond . . . Dr, Lawrence J. Edwards,
from Research Chemical Engineer, to Chief Scientist,
Rocket Propulsion Lab., AFSC, Edwards AFB, Calif,

M/G Philip H. Greasley, from C/5, ATC, Randolph
AFB, Tex., to DCS/Plans & Policy, ]-5, NORAD & CON-
AD, Ent AFB, Colo. . . . Dr. George K. Hess, Jr., from
Chief Scientist, National Range Div., AFSC, Patrick AFB,
Fla., to Deputy for Engineering, ASAF (R&D), Office Sec,
AF . .. M/G Harold E. Humfeld, from Cmdr., 1st Strate-
gic Aerospace Div., SAC, Vandenberg AFB, Calif,, to Dir.
of Maintenance Engineering, DCS/S&L, Hq. USAF, re-
placing B/C Harmon E, Burns.

BfG John M. McNabb, from DCS/Tech. Training, to
C/S, ATC, Randolph AFB, Tex., replacing M/G Philip H.
Greasley . . . M/G John C. Mever, from Dep. Dir., Joint
Staff, to Vice Dir., Joint Staff, JCS, Washington, D. C. . . .
Wesley G. Pace, from Supervisory Program Analyst, to
Special Asst. for Materiel Programming, DCS/5&L, Hq.
USAF . . . M/G Luther H. Richmond, from Cmdr., 19th
AF, TAC, Seymour Johnson AFB, N. C., to Cmdr., 9th
AF, Shaw AFB, §. C,, replacing M/G Don O. Darrow.

Karl Scheller, from Research Aerospace Engineer, to
Senior Scientist (Physical Chemistry), Aerospace Research
Labs., OAR, Wright-Patterson AFB, Ohio . . . M/G Wil-
liam T. Smith, from C/S, DCA, to Asst. Dep. Dir., DCS/
Frogram Implementation, DCA, Washington, D. C. . . .
M/G James T, Stewart, from Dir,, Office of Space Systems,
OSAF, to Dir, of Space, AFRDC, Hq. USAF . . . B/G
James H. Thompson, from DCS/M, Tth AF, PACAF, Sai-
gon, Vietnam, to Asst. to CinC, SAC, with duty station
5th Bomb Wing, Travis AFB, Calif.

RETIRED . . . Gen, Hunter Harris, Jr.; B/G Benjamin
A. Strickland, Jr—Exn
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‘Aerospace
International
IS Going To
The PARIS RIR SHOW

And you can go along too . . . reaching all the inter-
national influentials at the Show through the advertising

pages of Aerospace International.

The June PARIS AIR SHOW issue offers you a unique
bonus coverage through our special Show distribution pro-
gram in addition to the regular monthly circulation to
aerospace leaders in 68 Free World nations.

If you are an exhibitor, highlight your displays for the
Show audience.

If you are not exhibiting, tell those attending about
your products and capabilities.

Reserve priority space now in the June 1967
“Paris Air Show'" issue.
Closing date April 21, 1967

For more information, contact the nearest office or Werld
1 Headguarters

. “-Aerospace
' International

| Formerly Air Force/Space Digest International
PUBLISHED FOR THE LEADIRS OF THE FREE WORLD BY THE UNITED STATES AIR FORCE ASSOCIATION

1750 Pennsylvania Ave., N.W.
Washington, D. C. 20006, U.S.A.

NEW YORK + CHICAGO = DENVER « LOS ANGELES
SAN FRANCISCO « LONDON « PARIS » MUNICH
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The revitalized Amarillo, Tex.,
Chapter's recent Twentieth Anniver-
sary Membership Banquet concluded
the day-long activities of Airman Ap-
preciation Day at Amarillo AFB,

More than 20,000 persons were on
hand at the base to see a performance
of the Air Force's famous Thunder-
birds precision flying team. Other ac-
tivities included a parade, a perfor-
mance by a drill team, and static
displays for public inspection.

Featured guests at the banquet,
which was attended by more than
200 and was held in the Galaxy Room
of the Bank of the Southwest, were
Congressman-elect Bob Price, Ama-
rillo Mayor F. V. Wallace, the Thun-
derbirds, and SMSgt. Jose M. Gal-
diano, who received an AFA plaque
designating him as the “Airman of
the Year” for the Amarillo Technical
Training Center, .

During the banguet program, Con-
gressman-elect Price and State Repre-
sentative Hudson Moyer were pre-
sented AFA memberships. In his re-
marks, Mr. Price stated that he would
appeal the scheduled closing of Ama-
rillo AFEB,

Col. Robert N. Wilkinson, USAF
(Ret.), was chairman of the program
and, according to Chapter President
Joe Mason, was instrumental in
breathing new life into the Chapter.

L L] a

The recent observance of the sixty-
third anniversary of the first flight by
the Wright brothers at Kill Devil
Hills, N. C., was sponsored by AFA
in cooperation with The First Flight
Society (formerly the Kill Devil Hills
Memorial Society), the National Aero-

3
|

w S

CHAPTER

nautic Association, and the National
Park Service.

Ceremonies at the First Flight Site
were presided over by David Stick, a
member of The First Flight Society’s
National Advisory Board, and in-
cluded a welcome from Kill Devil
Hills Mayor Thomas Briggs and brief
remarks from Charles §. Marshall,
Assistant Director, Southeastern Re-
gion, Wational Park Service; Arvin
Basnight, Associate Administrator of
Programs, Federal Aviation Agency;
and Maj. Gen. Rollen H. Anthis, Com-
mander, Headquarters Command,
Bolling AFB, Washington, D. C.

Musical selections were presented
by the Elizabeth City High School
Band under the direction of Scott
Calloway and an aerial tribute was
fHown by F-102 Delta Daggers of the
169tk Fighter Group, South Carolina
Air National Cuard. Among the me-
morial wreaths laid at the First Flight
Monument was one from AFA’s
Wright-Memorial Chapter of Dayton,
Ohio.

Following the ceremonies at the
site, a Memorial Luncheon was held
at the John Yancey Motor Hotel with
5. Wade Marr, president of The First
Flight Society, serving as Toastmaster.
After remarks by Ralph V. Whitener,
secretary of The First Flight Society’s
National Advisory Board, AFA's
President Jess Larson delivered an
inspiring address.

One of the highlights of the lunch-
eon program was the unveiling of por-
traits of Wilbur and Orville Wright
by the donor of the portraits, John
Yancey, president of the John Yancey
Realty Co. and owner of the John

First Flight Anni-
VEFSArY ceremony
participants in-
cluded, from left,
Maj. Gen. Rollen
Anthis, AFA Presi-
dent Jess Larson,
and Arvin Bas-
night, FAA.

OF

THE MONTH

Amarillo, Tex., Chapter cited for

effective programming which has focused widespread community
attention on the Air Force Association mission,

Yancey Motor Hotel. The portraits are
the beginning of a Hall of Fame for
“Aviation Firsts.”

A unique feature of the observance
was the attendance of ninety-four
members of a newly organized travel
club from Dayton, Ohio, who made
the inaugural flight in the club's DC-7
—“The Kitty Hawk One"—to Kill
Devil Hills to attend the Memorial
Luncheon.

Among the many dignitaries at-
tending were George D. Hardy,
Chairman of AFA's Board of Direc-
tors; Maj. Gen. Brooke Allen, USAF
(Bet.}, Executive Director of the Na-
tional Aeronautic Association; Maj.
Gen. Don O. Darrow, Commander,
Ninth AF, Shaw AFB, §. C.:. Maj.
Gen. Luther H. Richmond, Com-
mander, Nineteenth AF, Seymour
Johnson AFB, N. C.; Maj. Gen. Ben
Fridge (AFRes). who is a former Assis-
tant Secretary of the Air Force (Man-
power, Personnel, Reserve Forces);
Rear Adm. Jesse Johnson, USN (Ret.),
newly elected president of The First
Flight Society; and Col. John Jenni-
son, Director of Information, Head-
quarters Command, Bolling AFB,
Washington, D. C.

At the Utah State AFA Organiza-
tion’s annual convention, held recently
at the Bamada Inn in Ogden, dele-
gates elected David Whitesides to
succeed Tucker Simpson as State
President. Other officers elected were:
Nolan Manfull, First Vice President:
Harvey Bergen, Second Vice Presi-
dent; Fred Hannah, Third Vice Presi-
dent; Doris Edvalson, Secretary;
Robert Wixom, Treasurer; and Keith
Nichols, Judge Advocate,

Certificates of Appreciation for ser-
vice to the State Organization were
presented to sixteen of the State's
members during a noon election
luncheon. Those went to: Bertie
Evans, Malcolm Birch, Carl F. Fer-
nelivs, Clinton Campbell, BRobert
MacArthur, Doerr Peterson, Paul
Simmons, Dee Stoddard, Fred Han-
nah, Raymond Cassell, Harvey Ber-
gen, Harold Page, Doris Edvalson,
Don Edvalson, Dean Wallwork, and
Frank Perry.

The Utah AFA President’s Trophy,
a rotating award, was presented at the
evening Awards Banguet to the Ute
Chapter as the State’s outstanding
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Chapter of 1966. The Ogden Chapter
received  the Outstanding Achieve-
ment Award plague for 1966 for con-
ducting the annual Weber Valley Air
Fair.

Nolan Manfull received the State

AFA’s award designating him its
“Man of the Year” for 1966. Wayne
Gamble received its Exceptional Ser-
vice Award plaque.

Maj. Gen. T. Alan Bennett, Ogden
Air Materiel Area Commander, re-
ceived a Certificate of Appreciation
and a watch in recognition of his out-
standing support of the State Organi-
zation during 1966. Col. John Chris-
tiansen, Director of Supply and Trans-
portation, accepted for General Ben-
nett.

Also cited were Bob Bowman, Pub-

Utah AFA Presi-
dent-eleet Duvid
Whitesides, lefi,
presents the Presi-
dent’s Trophy to
Ute Chapter Presi-
dent Jack Price,
eenter, and Uluh’s
“AFA Man of the
Year™ award 1o
Nolan Manfull.

lic Relations Award: Barrett Pulham,
Award of Merit: the Beta Sigma Phi
Sorority, Certificate of Appreciation
for its help to the Organization dur-
ing the two "Howdy Pardner Day”
programs; and members of the news
media and several aerospace com-
panies who were recognized for their
outstanding support of the State Or-
ganization and its objectives,
L] - L

AFA President Jess Larson was the
principal speaker at the banquet held
during the Ohio AFA’s recent State
Conference in Dayton.

During the banquet, Russell Kuehl,
Wright-Memorial Chapter President,
received the award designating him
the Ohio AFA's “Man of the Year” for
1966. Also honored were Maj. Gen,

John L. Zoeckler, Deputy for the
F-111 program at Aéronautical Sys-
tems Division, who received the State
AFA’s Airpower Award; and Lt. Col.
Ralph J. Maglione, Commander of the
Air Force's Thunderbirds.

An added attraction at the banguet
was a special report on the US space
program by the Air University Aero-
space Presentation Team. While in
Dayton, the members of the team—
Lt. Col. James Wall, Maj. Robert K.
Potter, and Maj. Dannie B. Hoskins
—made similar presentations at sev-
eral of the city's high schools.

At the Conference’s business ses-
sion, George Gardner of Davton was
elected State President, succeeding
Charles Whitaker of Akron. Other
State officers elected are: Loren Iietz,
Vice President; Bernhard Osbhorne,
Secretary; and Kenneth Banks, Treas-
urer,

™ & &

The Annual Meeting and election
of officers of AFA's lowa State Or-
ganization was held at Simpson Col-
lege, Indianola,

The meeting followed a banguet
cosponsored by the lowa State AFA
and the Simpson College Aerospace
Institute. John F. Looshrock, Editor
of Amr Force/Seace Dicest, was the
principal speaker.

{Continued on following page)
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guage of the world.

mentation translated by us.

CALL ON Us.

TIONS, ESCORTING OF
CALL ON US.

04

OUR TRANSLATING FORCE (over 100 trained and
experienced translators and interpreters) has the
know-how to do work for you in practically any lan-

Qur experience and determination to do any job
with the utmost care and precision is available to you.

s IF YOU NEED DEPENDABLE TRANSLATIONS...

A4 YOU MAY NEED THE INSTITUTE OF MODERN LANGUAGES AT YOUR
SIDE IN YOUR WORLD-WIDE PLANNING ... AND OPERATIONS

« [F YOU NEED TRANSLATORS FOR STAFF
WORK, OUR SCHOOL FOR TRANSLATORS AND
INTERPRETERS (the only one of ils kind in the
IS READY TO MEET

U.5.A)
MENTS.

MORE AND MORE of our translations—technical
manuals, legal and commercial documents, books,
letters, business proposals and counter proposals—
are in use these days. LAST YEAR several multi-
million-dollar foreign contracts were obtained by
American firms on the basis of proposals and docu-

affiliated

abroad.

« I[F YOU NEED INTEPRETERS FOR MULTILIN-
GUAL CONFERENCES, MEETINGS, NEGOTIA-
FOREIGN VISITORS—

WORLD.

4 INSTITUTE OF MODERN LANGUAGES, INC.

1666 CONNECTICUT AVENUE, N.W.,, WASHINGTON, D. C. 20009

Phone (202) 265-8686

THE INSTITUTE OF MODERN LANGUAGES can
be your language tool, Since 1960 more than 15,000
students have learned languages at IML. Qur insti-
tute conducts language training in Washington and
in many areas of the world for the U.S. Army, for the
Peace Corps, and for American corporations. In
Saudi Arabia we teach technical English to 2,000
Saudi Arabian technicians for the Raytheon Co. The
International
seminars to prepare Americans for work and for life

IN SHORT, WE OFFER YOU OUR TOTAL LAN-
GUAGE SERVICE IN EVERY REGION OF THE

YOUR REQUIRE-

Training Institute conducts
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AFA NEWS

During the meeting, incumbent
state officers, President Robert Collins,
Vice President Allen E. Towne, and
Secretary-Treasurer William Samp-
son, were reelected. The following
were also elected: Donald Koontz,
Director of Education; C. Max Miller,
Director of Membership: and Richard
Jorgensen, Director of Programs.

The New Mexico State AFA Or-
ganization recentlv held its annual
business meeting and election of offi-
cers at the Cannon AFB Officers’ Club.

Delegates elected Maj. Gen. Sam
W. Agee, USAF (Ret.), to succeed
Loyd Franklin as State President;
and C. A, Copple and Walter Haut
to be Vice President and Secretary-
Treasurer respectively,

The program included an illustrated
presentation on the F-111 tactical
fighter by Col. Dale 5. Sweat, Com-
mander, 832d Air Division at Can-
non AFB.

Among the dignitaries attending
were retired Air Force Gens. J. E,
Briggs, H. L. Sanders, and Dan Hooks.

- Ll L]

Meeting in Milwaukee, Wis., dele-
gates to the Wisconsin AFA's Annual
Convention elected Fred R. Muente
to succeed Joseph J. Lingle as its
President. Mr. Muente was then in-
stalled by James H. Straubel, AFA's
Executive Director.

More than 160 attended the Con-

Your
Heart Fund
Fights

HEART ATTACK
STROKE

HIGH BLOOD
PRESSURE

INBORN HEART
DEFECTS

AFA Executive
Director James
Straubel, left, in-
stalled and con-
gratulated Wiscon-
sin Chapter
presidents, from
left, Lyle Ganz,
Bruce Fish, and
Gerald Hayes.

vention Dinner-Dance that followed
the business session, During the pro-
gram, National Director Lee Cordell
presented to Chapter President Bruee
Fish the charter for AFA's newly or-
ganized Madison Chapter, and Mr.
Straubel installed the newly elected
Presidents of the State’s three Chap-
ters (see photo).

State President Lingle presented
four Wisconsin AFA awards to three
men and one organization for their
contributions to aerospace develop-
ment.

Paul H. Poberezny, president of the
Experimental Aircraft Association, re-
ceived the Aerospace Educational
Achievement Award; Lee Berndt,
Executive Secretary of the Metropoli-
tan Jaycees, accepted the Aerospace
Community Service Award in behalf
of his organization; Capt. James R.
Arnold (AFRes) received the Merito-
rious Service Award: and Col. Leon-
ard Dereszynski (AFRes), a Past Pres-
ident of the State AFA Organization,
received the Aerospace Public Rela-
tions Award. (Colonel Dereszynski re-
ceived an additional honor the follow-

1967 AROUND THE WORLD TOUR
for AFA members & families. $1995
6 weeks OCTOBER 14, 1967 from
San Francisco via New York.
First class—meals—sightseeing.
Visit EUROPE, MIDDLE EAST, and
FAR EAST. Write to:

Mr. Eugene Shumaker
¢/o Empire Travel Service

995 Market (Suite 801)
San Francisco, Calif, 94103

CONTINUED

ing day when, at its Pearl Harbor
Day Dinner, the Milwaukee Eagles
Club presented him its highest award

—the Richard I. Bong Memorial
Award—for his actvities in the mili-
tary reserve and for his community
service.)

Principal speaker of the evening
was Col. Jack Reiter, Office of Legis-
lative liaison, USAF.

The following morning, Glenn
Mishler, Great Lakes Regional Vice
President conducted a regional meet-
ing,

L L] L

AFA’s Virginia State Organization
held its Tenth Annual State Conven-
tion in conjunction with the Langley
Chapter's annual salute to the TAC
Commander and his staff.

During the convention business
session, held at the Holiday Inn in
Hampton, incumbents John Pope,
State President, and Leonard Woody,
Secretary-Treasurer, were reelected.
Other officers elected are: A. A. West
and Richard Emrich, Vice Presidents:
and Cliff Dougherty, Judge Advocate,

Walter Barrick, AFA’s Central East
Regional Vice President, gave a re-
port on current and future activities
within the Region, Capt. Glenn Beth-
any of Hq. TAC at Langlev AFB
gave an excellent briefing on TAC.

More than 200 attended the eve-
ning reception and dinner-dance sa-
luting the TAC Commander and his
staff. This event, held in the Langlev
AFB Officers’ Club, is sponsored an-
nually by the Langley Chapter and is
one of the most outstanding events
held in the State.

During the dinner portion of the
program, Gen. G. P. Disosway, TAC
Commander, and AFA President Jess
Larson each made a short address.
Highlight of the evening was the pre-
sentation of a $500 check to Mrs.
Disosway by Langley Chapter Presi-
dent Ben Favre on behalf of the Chap-
ter; the monev is to be placed in the
base welfare fund.

—Dox STEELE
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This Is AFA —

The Air Force Association is an independent, nenprofit airpower organization with ne personal, political, or commercial axes
to grind; established Januwary 26, 1946; incorporated February 4, 19486,

Objectives

+* The Association provides an organization through which
free men may unite to fulfill the responsibilities imposed by
the impact of aerospace technology on modern society; to
support armed strength adequate to maintain the security
and peace of the United States and the free world; to edu-
cate themselves and the publie at large in the development
of adequate aerospace power for the betterment of all man-
kind; and to help develop Iriendly relations among free
nations, bazsed on respect lor the principle of freedom and
equal rights to all mankind.

Membership

Active Members: US citizens who support the aims and ob-
jectives of the Air Force Association, and who are not on
active duty with any branch of the United States armed
forces—S7 per year. LI
Service Members (non-voling, non-officeholding): US citizens
on extended active duty with any branch of the United
States armed forces—3§7 per year. % ik
Cadet Members (non-voting, non-officeholding): US citizens
enrolled as Air Force R Cadets, Civil Air Patrol Cadets,
or Cadets of the United States Air Force Academy—$3.50
per year.

Associate Members (non-voting, non-officeholding): Non-US
citizens who support the aims and objectives of the Air
Force Association and who are individually approved for
membership by AFA's Board of Directors—S7 per year.

Officers and Directors

JESS LARSON, President, Washington, D, C.; JOSEPH L.
HODGES, Secretary, South Boston, Va.; JACK B. GROSS, Treas-
urer, Hurﬂ-‘lbu-'lﬁ. a.; GEORGE D. HARDY, Chalrman of the
Board, Co.'llcic ﬂiﬁh'l‘.s Estates, Md.

DIRECTORS: J K. Alison, Beverly Hills, Calif.; Joseph E.
Aszaf, Hyde Park. Mass.; John L. Beringer, Jr., Pasadena, Calif.;
Robert . Campbell, New York, N. ¥.; ton Caniff, New York,
N. Y.: Vit J. tellano, Armonk, N. ¥.; M. Lee Cordell Berwzgs.
Ii.; Edward P. Curtis, Hochester, N, Y.: James H. Dnniilﬂ:.
Angeles, Calif.; Ken Ellington, Los Angeles, Calif.: A. Paul
Fonda, Washington, D. C.; Joe Foss, Sioux Falls, 5. D.; Dale J.
Hendry, Boise, Idaho; John P. :I!em.-hrr. Kenilworth, Ill.; Robert
8. Johnson, Woodbury, N. ¥Y.. Arthur F. Kelly, Los eles,
Callf.; George C. Kenney, New York, N. Y.. Maxwell A. Kriend-
ler, New York. N. Y. Laurence 5. Kuter, New York, N. ¥
Thomas G. Lanphier, Jr., San Antonjo, Tex.; Curtis E. LeMay,
Chatsworth, Calif.; Carl J. Long, Pitisburgh, Pa.; Howard T,
Markey, Chicago, Ill.; Ronald B, McDonald, San Pedro, Calif.;
J.. B, Montgomery, Van Muys, Calif.; Earle N. Parker, Fort Worth,
Téx,: Julian B, cnthal, New York, N. ¥.; Joe L. Shosid, Fort
Worth, Tex.; Peter J. Schenk, Arlir n, Va;; C. R. Smith, New
York, N. ¥.: Carl A. Sf:n.t: Chevy ase, Md.: William W. Spru-
ance, Wilmington, Del: Thes. F. Stack, San Franeisco, Calif.;
Arthur ¢, Storz, Omahn, Neb.; Harold C. Stuart, Tulsa, Okla.;
James M. Trall, Boise, Idano; Nathan F. Twining, Arlingion, Va.

REGIONAL VICE PRESIDENTS: Walter E. Barrick, Jr,, Dan-
wille, Va. (Central East); Wiliam H. Berkeley, Belleville, Il
(Midwest): Anthony Bour, 5t. Paul, Minn. eanrl.h Central);
Martin H. Harris, Winter Park, Fla. (Southeast); Joe F. Lusk,
Lexington, Mass. (New England); Haskell Martin, Oklahoma City,
Okla. (Southwest); Nathan H. Mazer, Hoy, Utah (Rocky Moun-
tain); Glenn D, Mishler, Akron, Ohio (Great Lakes); Warren B.
Murphy, Twin Falls, Idaho (Northwest): Martin M. Ostrow, Los
Angeles, Calif. (Far West); Sanford . Weiss, Montgomery, Ala.
(South Central); James W, Wright, Williamsville, 3.¥. (Northeast).

Stale Contacls

Following each state contact’s name and address are the names
aof the localities in which AFA Chagl.m are located. Information
regarding these Chapters, or any phase of AFA's activities with-
in the state, may be obtained from the state contact.

ALABAMA: A . T. Ousley, 715 Cleermont Drive, 8. E., Hunts-
ville, phone &H6-3222. B INGHAM, HUNTSVILLE, MOBILE,
MONTGOMERY, SELMA.

ALASKA: Chuck W. Burnetie, P. O. Box 3535 ECB, Anchorage,
phone 272-3537. ANCHORAGE, NOME, PALMER,

ARIZONA: Donald 8. Clark, Jr., P. 0. Box 2871, Tucson, phone
623-7771. PHOENIX, TUCSON.

ARKANSAS: Alexander Harris, 3700 Cantrell Road, Apt. 612,
Little Rock. JACKSONVILLE, LITTLE ROCK.

CALIFORNIA: Will H. Bergstrom, P. O. Box 4820, Arden
Branch, Sacramento. BURBANK, CHICO, EDWARDS, EL SE-
Gl.I'N!'lel. FAIRFIELD, FRESNO, HARBOR CITY, LONG BEACH,
LOS ANGELES, MONTEREY, NEWPORT BEACH, NORWALK,
NOVATO, PASADENA, RIVERSIDE, SACRAMENTOD, SAN BER-
NARDING, SAN DIEGO, SAN FRANCISCOD, SANTA BARBARA,
SANTA MONICA, TAHOE CITY, VANDENBERG AFEH, VAN
NUYS, VENTURA.

COLORADO: George M. Douglas, Ist National Bank Bmg.. Hoom
408, Colorado Sirings. phone G36-4285. COLORADO SPRINGS,
DENVER, PUEBLO.

CONNECTICUT: Joseph C. Home, Yankee Pedlar Inn, Torring-
ton, phone HU,. 2-6312. TORRINGTON.

DELAWARE: Albert A. Poppiti, Greater Wilminglon Alrport,
Bldg. 1504, Wilmington, phone G5H-50181. WILMINGTON,
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FLORIDA: Lester Curl, 217 Surf Rd., Box 265, Melbourne
Beach., phone 723-8708. BARTOW, CLEARWATER, DAYTONA
BEACH, FORT LAUDERDALE, MIAMI, ORLANDO, PANAMA
CITY, PATRICK AFB,

GEORGIA: George Cornish, 104 Hillridge Dr., Warner Robins
ATLANTA, WARNER ROBINS, i

HAWAIIL: John Hing, Jr., 1441 Kapiolani Boulevard, Honolulu,
phone 995-974. HONOLULU.

IDAHO: Patrick M. McHenry, Box 4477, Pocatello. BOISE, BUR-
LEY, POCATELLD, RUPERT, TWIN FALLS.

. ILLINOIS: Al Stein, 410 N. Orchard Dr. Park Forest phone
747-0706, CHAMPAIGN, CHICAGO, ELMHURST, LA G GE,
PARK FOREST, PEORIA.

INDIANA: George L. Hufford. 418 Highland Avenue, New Al-
bany. INDIANAPOLIS.

I0WA: Robert R. Collinsg, 5130 Grand Avenue, Des Moines,
phone CR. 8-1211. CEDAR RAPIDS, DES MOINES,

KANSAS: Don C. Ross, 10 Linwood, Eastborough, Wichita,
phone MU, §-8400. WICHITA.

EENTUCKY: Ronald M. Peters, 5604 Holston Road, Louisville.
LOUISVILLE.

LOUISIANA: N. W. deBerardinis, The Shreveport Times, Shreve-
port, phone 424-0074, ALEXANDRIA, BATON ROUGE, BOSSIER
CITY, MONROE, NEW ORLEANS, RUSTON, SHREVEPORT.

MASSACHUSETTS: Hugh P, Simms, 122 Commonwealth Ave.,
Boston, phone CA, 3-8801, BOSTON, FLORENCE, LEXINGTON,
NORTHAMPTON, PLYMOUTH, RANDOLPH, SAUGUS, TAUN-
TON, WESTFIELD, WORCESTER.

MICHIGAN: W, M. 'i"mitmgr. Jr.. 1012 Broderick Tower Build-
ing, Detroit, phone 883-4300. BATTLE CREEK, DETROIT, FARM-
INGTON, GREAND RAPIDS, HUNTINGTON WOODS, KALAMA-
Z00, LANSING, MOUNT CLEMENS, DAK PARK.

MINNESOTA: Vietor Vacanti, 8941 10th Avenue South, Minne-
apolis, phone TU. 8-4240. DULUTH, MINNEAFPOLIS, 5T. PAUL.

MISEISSIFFIL: ene H. Field, 17 Oakmont Place, Biloxi,
phone 432-0608, BILOXI.

MISSOURI: O. Earl Wilson, 10651 Roanna Court. St. Louis,
phone VL 3-1277. KANSAS CITY, 8T. ANN, ST. Lﬂi}HS,

NEBRASKA: Tyler Hyan, 1440 M Streel, Lincoln, phone 447-
0353, HASTINGS, LINCOLN, OMAHA.

NEVADA: Barney HRawlings, 2617 Mason Avenue, Las Vegas,
phone 735-5111. LAS VEGAS.

NEW JERSEY: Salvatore Capriglione, 83 Vescy Street, Nowark,

one MA, 2-8653, ATLANTIC CITY, BELLEVILLE, BURLING-

N, CHATHAM, FORT MONMOUTH, JERSEY CITY, NEWARK,
PATERSON, TRENTON, WALLINGTON,

NEW MEXICO: Sam W. Agee, New Mexico Milita
Roswell, phone 822-6250, A
VIS, ROSWELL.

NEW YORK: Charles Alexander, 104-07 Union Turnpike, For-
est Hills, phone 5M-5074. BINGHAMTON, BUFFALO, EL? !
FOREST HILLS, FREEPORT, ITHACA, KEW GJKRDESTS, LAKE-
WOOD, NEWBURGH, NEW YORK CIT".’. PATCHOGUE, PLATTS-
BURGH, ROCHESTER, ROME, STATEN ISLAND, SUNNYSIDE,
SYRACUSE, WHITE PLAINS.

Institute,
OGORDD, ALBUQUERQUE, CLOD-

NORTH CAROLINA: H. Fred Waller, Jr., 3706 Melrose Drive,
Raleigh, phone 828-7441. RALEIGH.

OHIO: George A. Gardner, 520 Rockhill Awve., Dayton, phong
AX., 9-3006, AKRON, CANTON, CINCINNATI, CLEVELAND,
COLUMBUS, DAYTON.

OKLAHOMA: Arthur de la Garza, 2421 8§ 'W. 70th Street, Okla-
%?JT?; E:i.l)r. phone MU. 5-3644. ALTUS, ENID, OKLAHOMA CITY,

OREGON: M. W. Fillmore, 3730 SE Cooper Stireet, Portland.
PORTLAND.

PENNSYLVANIA: Richard J. Bugd. 2503
‘Harri.sburib ALLENTOWN, AMBRIDGE, ERIE, HARRISBURG,
LEWISTOWN, PHILADELPHIA, PITTSBURGH, WAYNE, YORK.

RHODE ISLAND: Willilam V. Dube, T. F. Green Alrport, War-
wick, phone 781-8254. WARWICK.

SO0UTH CAROLINA: Burnet R. Maybank, 31 Broad Street,
Charleston. CHARLESTON.

SOUTH DAKOTA: John 5, Davies, 362 5. Lake Drive, Water-
}n&vﬁv BROOKINGS, RAPID CITY, SI0OUX FALLS, WATER-

TENNESSEE: 5. F. Langley, 2410 Lovitt, Memphis. MEMPHIS.

TEXAS: Sam E. Keith, Jr,, P. O. Box 5068, Fort Worth, one
PErshing 8-0321, ABILENE, AMARILLO, AUSTIN, BIG SPRING,
CORPUS CHRISTI, DALLAS, DEL RIO, EL PASO, FORT WORTH,
HOUSTON, LUBBOCK, SAN ANGELO, 8AN ANTONIO, SHER-
MAN, W.&&O. WICHITA FALLS,

UTAH: David Whitesides, P, 0. Box 774, Hill AFB, phone
97-6114, BOUNTIFUL, BRIGHAM CITY, CLEARFIELD, HILL
AFE, OGDEN, SALT LAKE CITY, SPRINGVILLE.

VERMONT: Ronald C. Corbin, P. 0. Box 164, Burlington, phone
BE2-2847. BURLINGTON.

VIRGINIA: John A. Pope, 4510 N. 22d Sireet. Ar]inﬁun. phone
JA. B-50B4. ARLINGTON, DANVILLE, HAMPTON, LYNCHBURG,
NORFOLK, ROANOKE, STAUNTON.

WASHINGTON: James H. March, P. 0. Box 3351, Tacoma,
phone JU. B8-7085. SEATTLE, SPOKANE, TACOMA.

WISCONSIN: F. R. Muente, 2214 N. 65th 5t., Wauwatosa.
MADISON, MILWAUKEE,

WYODMING: H. H, Hembrey, P. 0. Box 428, Cheyenne, phone
B34-2215. CHEYENNE.

W. Second Street,

25




AFA Military Group

NOW, MORE THAN EVER...

NO WAR CLAUSE!

There is no war clause, combat-zone waiting pe-
riod, other hazardous duty restriction or geographical
limitation on AFA Military Group Life Insurance cov-
erage. It is AFA's policy to continue to provide the
broadest possible protection to all of our member-
policyholders, including those in combat zones. We
believe we can best fulfill our mission of service to
the Air Force and to members in this way.

LOW MONTHLY PREMIUM

The premium rate for this complete coverage is
only 310 per month, It applies equally to both flying
and non-flying personnel. Even this low cost may
continue to be reduced by annual payment of divi-
dends to policyholders.

EQUAL COVERAGE — AT THE SAME LOW
PREMIUM — FOR FLYING AND NON-
FLYING PERSONNEL*

All participants are insured for the same basic
amounts whether or not they are on flying status.
This eliminates the penalty of lower coverage for the
man on flying status whose death is caused (as most
are) by illness or ordinary accident. There is one
exception* to this provision, which is clearly ex-
plained in the benefit table on this page.

$12,500 EXTRA ACCIDENTAL
DEATH BENEFIT

An additional benefit of $12,500 is paid for acci-
dental deaths — even those caused by aviation acci-
dents except when the insured is serving as pilot er
crew member of the aircraft involved.

Join more than 16,000 policyholders who provide
AFA Insurance for their families

TOTAL POLICYHOLDERS

BENEFIT SCHEDULE
Benefit Extra Accidental
Age Schedule* Death Benefit*
1961
20-39 $20,000
1962
40-44 $17,500
1963
45-43 $13,500
50-59 $10,000 1964
60-64 $ 7,500 1965
* A flat sum of 515,000 is paid for all deaths which
are caused by an aviation accldelnt {r_'iw'linn or mili- 1966
tary) in which the insured is serving as pilot or crew
member of the aircraft involved, In this case, the
additional accidental death benefit does not apply.

4,403

10,044

12,979

15,408

16,500

EXCLUSIONS — FOR

In order to provide maximum coverage at minimum cost for
all participants, there are a few exclusions which apply to this
insurance. They are: Death benefits for suicide or death from
injuries intentionally self-inflicted while sane or insane shall not
be effective until your policy has been in force for twelve months.
The Accidental Death Benefit shall not be effective if death
results: 1) from injuries intentionally self-inflicted while sane or

b

YOUR PROTECTION

insane, or 2) from injuries sustained while committing a felony,
or 3) either directly or indirectly. from bodily or mental infirmity
or poisoning or asphyxiation from carbon monoxide, or 4) during
any period while the policy is in force under the waiver of
premium provision of the master policy, or 5) from an aviation
accident (civilian or military) in which the insured was acting as
pilot or crew member of the aircraft involved.

AIR FORCE Mogazine * February 19467



Liie Insurance

= Protection You Can Depend
on...Anywhere, Any Time!

= LOW Premium!

= No Hazardous Duty
Restrictions!

other Major Benefits of AFA Military Group Life Insurance.

NET COST REDUCED BY DIVIDENDS. Dividends
have been paid on AFA Military Group Life Insurance
since 1962, ranging from 9% to 25%, in addition to
substantial benefit increases in some years. Divi-
dends are not guaranteed, however, and AFA will
continue to provide the broadest possible coverage
for policyholders, including those in combat zones,
before providing for dividends. Dividends, when pay-
able, are distributed to all policyholders in April of
each year.

ELIGIBILITY. All active duty personnel of the United
States Air Force (under Age 60) and all members of
the Air Force Ready Reserve and Air National Guard
(under Age 50) are eligible, provided they are now
or become members of the Air Force Association.

NO SPECIAL MEDICAL EXAMINATION
IS REQUIRED.

GUARANTEED CONVERSION PRIVILEGE to perma-
nent plan of insurance regardless of your health.

WAIVER OF PREMIUM FOR DISABILITY prior to
hgregﬂ , continuing as long as you remain totally dis-
able

FULL CHOICE OF SETTLEMENT OPTIONS.

KEEP YOUR COVERAGE AT THE LOW GROUP
RATE IF YOU LEAVE THE SERVICE. You may keep
your policy in force (up to Age 65) even if you leave
the service, provided your insurance has been in
force for one year prior to your leaving extended
active duty, or three years prior to leaving the
National Guard or Ready Reserve.

Give Your Family Protection They Can Depend On! Immediate! Worldwide!
MAIL THIS APPLICATION TODAY!
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OTHER FACTS
ABOUT YOUR COVERAGE

AFA MILITARY GROUP LIFE INSURANCE
(UNDERWRITTEN BY UNITED OF OMAHA)
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Bob Stevens'

"There | was...

Back in the days when an airplane without a
propeller was treated with suspicion and awe, one
Lt. “Dusty” Rhoades, a jet fighter pilot instructor

at Nellis AFB, created a legend when he made an
unscheduled RON at a SAC base . ..

DUSTY, TAKE THIS

GOLDFISH BOWL HOME

TO SISTER AGNES,
PLEASE.

JEEZ | NO —ROOM.
I'LL HAVE TO PUT
1T BEHIMND THE

HEADREEST--

CAN'T GO OM... I'LL LAMND AT
BASE BELOW ME EVEN IF |
RAISE 'EM ON THE RADIO/

DRIVEN BY SOME MANICAL URGE
DUSTY SLIPS THE FISHBOWL OVER
HIS HEAD AT THE APPROACH OF AN MP --

M FROM MARS-
AND THERE ARE
MORE COMING ]

ENROUTE HOME, DUSTY GETS HIS DEST-
INATION'S WEATHER REPORT OVER A

SAC BASE--

CEILING AND VIZ.
ZERO-ZERO, ETC,ETC

AT THE END OF THE RUNWAY --

WHAT THE ——_ o}l |

HOW IN THE HELL DID T ¥NOW
THEY BUSTED A SECURITY
INSPECTION LAST WEEK. 2/

[ -

GOT A "THERE 1

WAS"Z SEND IT
IM=-- IT MAY BE
WORTH 88 1/

¥8
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Practical Brayton cycle space power

is here now.

AiResearch builds it.

Thv Garrett-AiResearch space
power system is more than just
another exciting development in
space power: it's a reality.

It has been tested in more than
two years of operation, and has
proved the feasibility of producing
from 1 to 100 KW power using
solar, nuclear, radioisotope, or
chemical heat sources.

AiResearch high performance Bravion
cyele turbo-compressor is now being
evaluated by NASA.

AjResearch’s system is a closed
Brayton cycle power package
which uses an inert working fluid
expanding through a turbine to
drive an alternator and a com-
pressor. It utilizes gas bearings
throughout. It is engineered to
operate continuously for a mini-
mum of 10,000 hours.

The entire system — including
turbomachinery, heat exchangers,
and space radiator — is designed
and produced by AiResearch.

If vou'd like to know more
about the AiResearch closed

Brayton cycle space power sys-
tem, write to AiResearch Manu-
facturing Company, 402 S. 36th
Street, Phoenix, Arizona,

AiResearch
Space Power
B Systems

. N

AiResearch Manufacturing Divisions
Los Angeles « Phoenix



PHANTOM II
The Complete Air Force

For the first time, nations with limited national
resources can be free from the restrictions of a
single mission air force. With the Phantom 11,
they can have air power for defense, air power
for attack. Its all weather fire control system
gives teeth to deterrence 24 hours a day, good
weather or bad. The Phantom can perform air
superiority, air defense, interdiction, long range
attack, close support or a mixture of missions .-—%
on a single sortie. It's even its own trainer. —_— e

It doesn’t have to be modified to do this—just arm it for the missions to be performed.

MCDONNELL

FPhantom m Fighter, Affack and Reconnalssance Afrcraff = STOL Transporf =
Gemini, Assef and Aeroballisfic Spacecraft » Capsuwiar Escape Sysfems » Talos Missife Alrframes and Engines =
Efectronic Sysfems and Equipment = Phofo Instrumentation Egquipment and Sysfems = Auvfomaifon
5T. LOUIS



